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Optical Apparatus 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 

fc. «fX-A©Sia. 4#H 2002-320135 # (C 16 S tl T 

ft> TLX cE fZo 

* 3 ^ ffi * f -5 =t o \Z o T ^ -5 „ 

# ^ © ffi^-BriR^ rf&it-r -5 o 

SUMMARY OF THE INVENTION 

fijffl legist- IS© «h*»cSflffi^^^tt^^3t^*^<Z)3tiR« 

T^5. 
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Sfc, ^fgBjKck £ft^S««. l^X-Ait^iAT^T^ S^X-AUt 

\Z , ft^'ft liJ£ft¥3t§^£^trft¥*©«^ X- ATtW 
|g 5 <£ 5 tl.)tf #tt"Jf H <h 

*^BJt;J; Sft^Httte, ft^ift'ft nj^ft^3ft^ <t . ft ¥ «P tt pJ & ft ^ 
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m&y}fomm<D^{t, urn. mm. mmmm, mm^it. mn. it^w&igo^ 

*f£«lb-rsKi&lHlg&<!:, CHrfllttl:. JUilitf £. if X - A mm £ fit A X 

^ 3 o 

*fgBJ tCct Sf(fB7t^!|#ttpJ^^^^f K Jin ft « KM fit SI 

* £ a ^> o ttft * ff ^ . m m u fc h m <d e > h & s ^ « □ > b ? x h & e #s & 

*<Dmmm fgT-pj^^ l. mm&fto <t ? k 

$f £IKi!|-r3!§gKj[Hli&£, '>&<Hlofflff$fffi, If X-Ait^ 
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*56WC«fc*3t^S«tt, «^ X-A*ff ^ ©<i:|5|ll#f*«£0 *M < «fc -5 
1.05 < 0 E < 30X^ (M/10 6 ) 
M ^ 2 0 75" 

These and other features and advantages of the present invention will 
become apparent from the following detailed description of the preferred 
embodiments when taken in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

hi i te#§gBjiKck zyt^mmvm i mmm <d mmm jsbt $> & „ 

9i H T * 5 . 
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m m t? * s . 

H 6 tt*56WC J:*3t^S«©« 3 lllfi«©«IS«dcHT*<5. 

@8fi2|s:f6WtC«J:S3t^S«©^5Hifi0yo«tliS«l^@T*«). 
B9tt*fEiO)tf Sfil:IfflnIISEa3t*^©SUlW<OY-Z»fS0 

H10HH9O3t**©*lj^JEmSSIIB3llw*Jt4«iR^BIT*-5. 

- Y 7? fa 9 . 67° (4&#:<E>7?ft^X:0. 0 0 0 ° T Y : - 9 . 6 7 ° (75 £ 
£ £ H -5 ) ©Si^fWMTF ( 1 4 0 */mm) ^ft^77T**0, IB ft 
$f ©«iiS}0t'fX§2mmXl. 5mm£:#*.T, #1 # S§ Ml ft 16 & f~ *5 H 

MTF ITI^„ 

0 1 3ttHl^M0fJ(7)7 I e#^t c kD 2fg<Z)m : f-X— A*frofc«-&(D%# 

- Y 7? |6] 9 . 67° (#K*<£>^|hJ^X:0. 0 0 0 ° T? Y : - 9 . 6 7 ° <Z) d 
£ £l> 5 ) ®tl)t¥WMTF ( 1 4 0 */mm) ^*-T^^^T'$.0. JS^ 
iffflII|O^^X^2mraXl. 5 mm<h#*.T> ^teSglff 1 5 cm 43 
UT^WP^It^-c7)M«F*3Tf^_h-rS = t^tI^^4 0 9 a©JB*K£Sig{fc 

Mmmmiz&v z>mm 4 o 9 aoi^^tiftb^^ttcMTF^in 
us. 

TF^^t^7 7T*ifeO,Ilffi+l-^X^4ramX3mmT**5l^©i*S 
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mi 9fiii 6~n 8 \z ^ b $g 2 mmm <d yt¥ % \z & ^ t . 2fg*?x 

02 Oail 6 ~ 0 1 8{C^b7t^2^Jg^J(7)^^^t^^T, "5JE n a^- 
02 1«*^B^(D^^^M{3fflV^^^m{IiiffloTtg7i^^if#ttRr^7 1 6# 
02 3BI2 2 0 pJ^5 7- Kffl l^llffl- f I^^tlft^iT 

<5 o 

0 2 4 « 0 2 Utf|2 2©nJ^3'5 — fCffll^SmffiOfl&©^tl*^Ti»^BI 

0 2 6 « pj^s ? — <D2 % \zm<Dffii&m&7jk-?wtmm'v$>2>o 

02 8B12 7 o»««fc*tt*»i«3'f ;w s^-raawHT* 

-So 

03 (Hi 02 9<D«^^!|{:*3tt^3'f;PCD-gSg0iJ^^K-ri«BJ0T$.^ o 
03 1H12 9CD^^^JtC*5tt^n-r;K7)te(DaaB0iJ ; &^-rt^BJ0T«.-g)o 
03 2 « 0 2 7\ZjnLtzffij&&l\Z&^T. 3^^011^13 1 K ^ L /c $t 

WOJ;5i:l/t*^i:ffaa*^8EOEiS*tSifl0-eife5. 
-2>o 
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13 4 \t pj & 5 7 — <d s e> \z m (o m & m \z % z> > v -r ^ n ^ > x -c #: £ tti l 

0 3 9 « 0 3 6fC^1-^^T^^M H B H ii^wepjP«J±^liJ^(CL7t^^(^ 

in 4 o it * Hj co yt m m s t nj & a* * k > x * jb ^ & ^ v $ )v ts * ? m <o 

- ffi J5g 0ij £ tH T 0 T £> S o 

0 4 2liy<7 h^vx-f y £ a £ ffl tifc pj SE £; U > X * W T £ "j £ 

m & m m <o m & m % tr -r 0 t & & . 

04 3 0 4 2l:^f7'f7 h^^f^ y 2 Wi&m'^<DWMmf£&M < L 
fc t # CD ft A # T co SB ft IB £ ^ -T HI T $> Z> o 

04 4ARtf4 4 B tt*|6 ^ O )t ^« « © 3t ^ * lw iiffl Wfll « ft ^ 

• J X A CD - O CD m fi£ #J £ ^ f 0 ~e & £ „ 

046 «*fgB^cO7t^^mcD^^^t3ifflRl^^Bj^^^Ix>XiLTa 
fl6 "X? * * nJSg *R jft 5 5 - © - « fi6 W * * "T H T » * . 

047 «*f6W©^^Sfi©3t^^fcflfio«lric«aj©^J^^^P>X*ffl^fel« 

0 4 9 IJ14 8 CD pJM * U >Xa<£JBL&#JB£^-riK9iBTi&5. 

0 5 o «*^^cD7t^^ecD7t^^{3jiffl^j^^ ts&m * u >x©£ e> \zmv> 
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I ,^ 1/ > X © S l§ 0 T § „ 

El 5 1 tt#«9i©3fc¥£B©3fc#5Rfc*Jfl T«J 1£ fc 3fc # ft tt pJ^ft^ilt^ ©ftil© 

El 5 2 tt EI 5 1 © ^ ^ #J (3 ffi 3 nj jlS * 1/ > X © « ffi gft BJ ^ T* & £ . 

ei 5 3 iz*?£w<Dft¥mw<Dyt¥ft\zmm^m&yt¥¥f&^&yt¥m?<D2 e. 

H&ElT&So 

^^^J^^T«HSElT^-5 0 

ei 5 5«Ei5 4 <Dm&w\z&ztQ&m tiis >x<d Z>. 

ei 5 6 \**&woft¥mw<Dyt¥m\zmm^t&teyt¥ft&^&yt¥%T<Dt< e> 

El 5 7 A&tf 5 7 B »B 5 6©^/&#JK^5nJ^£l;£U>X{;:ffl^<5 h 5 > X 

§y x of v x £ 7 v* ^ > if > © #i m. * * * ^ t m. m m t * § . 
^j$^-naissEiT$)-g)o 

El 5 9 A&tf 5 9 Bte^n^n^fEWfc^ffiW^ffifCJ&^Sft^gK©^* 

tciiffl i<Tffia:«BeiscDi>TX$ 7-©ffl®EisojK*ni©s»#j^ sifcii? 

0 6 0 lira - h >^SS*Mjs^©«£*0iJ^^f «JfllS#|Ji£0Tfc5o 

El 6 2U*lffli:^!5^)tfglTiB5 < pJ^^^U >X£ffl V>&«««©« 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Ell tt#f£BJI©ft¥SK©«l^M«©«B&«(£0T&*. ^©^SfiW^^V^ 
T, )tfgi 3 0 2tt, ft^fttt Pimyt^m^-t L-T© pJ^5 5- 4 0 9 

3 0 1 £, ii^7t^*3 0 1 \Z ioTJlfttfflCEfiflCES 
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IfX-AH, fy^JK'-Ai fePffcftt, 0tj*. ttPI 2 0 0 2 - 3 2 0 1 
3 5 -if 13 IE m £ n X V> -5 ct 5 , 1fi»©iii3tl*7HU^fCSiJ0^T-en*«t'5C 

7-4 0 9 i, i^^^O 5 2 1 fl|/>X9 0 1ai, 2^3tOfll/>X 
S¥ 9 0 2 a <h . d - /I X 7 Jl, * - X / X « sfcft ;& y h7>f;^-§©^itt 
m\Z#8£ J 3-Z-&^7 4 — 3 0 1 atTlsE^nit^. 

aM**30lU, J£&j&©ft¥*-C&D. 5It5 7- 4 0 9 CgS«t 
i^ffi£T5li4 0 9 a OfttC«»t«koTj|»E8i5««ftlfc*^fi) t° > 

pJ^5^-4 0 9 tt, *6#tt©£#fJ4 2 3©±SK£#Snfc£j&e«E&3 
B«£a>6fcD^iSJi;!&<Kf*®<hfcSi*ffil4 0 9 a 11 4 0 9 a^J^TS 
+ 18] © K « 4 0 9 j <h , Tl©i^fl4 0 9 k t > 3U#-&4 2 3 0"F^iC« 
S4 0 9 klC#LBf£©IWIH£aS:ttTSEi»Lfc1£#©«ffi4 0 9 bi*WlTl> 
-So 114 0 9 k£?ti&©*ffi4 0 9 bll, MM 4 0 9 ki:1Sj»©«ffi4 0 9 b 

K»lHlK 3 0 4tt, If X-A©^C« IIt5l?l4O90l«, f ti. t> % 
mm 4 0 9 fclfel^T'MS tSfeiS^^fi^il b, © 31 Jf US * K: S r?^ 
T$iJP{f^^ffl^T^>?K#^B4 1 4l:ft«3ftTUi. Sfgf4 1 4 Kite, 

Rzsmm-t >-**-- 4 i 7 #8H8fcsnT^*. 

IfBtfX-Att, }§ # ft ^ 3% 3 0 1 Cct^Tliif 4 0 8©ii#®(Ci^^ 
T 4 0 8 ©ii^® £M~r * ©M (Stt*^) ^ 6 94 5 >7*£ i: o TH 

mm^zmv &/v-?m^mm-r z>m^mmiBi& 3 o s £ , m * m m m ss 3 0 sn 

j:oTfl^ll$ntr-^^g^tl3 0 6K&;*:iB&{<hLTa^T5cfc'3K: 
lgt^iiligI 3 0 3 m*%mm®3& 3 0 8 C^LT^^$>y*to 
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r mm fa n & m. o & tr «t o i&wm m n & tts ts u tz k> , ifiigt3 o 3T-Bi# 

0 9 ®£l*ffli©#tt&SE»Sia:Sft!Wft ^^iltSSIif (?^n^nt 

s^e.ofi^s^a--fe>it— 4 i 5, 4 i 6, 4 i 7 frt><Dmn\zm"3^XBi$t 
^ot, pjt$ 7-4 0 9tt 1 ia^aia^g 3 o 3 ntz&i&mm 4 i 

4 <higifrHIg& 3 0 4 J: o x$ijffl$ns ck -5 izffi&znx^z. tit, pJ^5 
7-4 0 9 «, ««t*^ 4 0 8l:ffiit5Iil:^ti^MlgI 3 0 8 Stfl 
flfcfflaSK 3 0 3 S^LT«fX-A*fil>g^S1 3 0 6tCg^f-S>i#tC. 
^tmsit?- 4 0 8 iZ&MZ (*^#«) ©4>^#ia©»ittS*i« < 

«> , oJ^57-4 0 9 0SW®*^J^t5ii4 0 9 a^'if t^J:^!:, tf 

> h-&^-t±<7)*§-&£^#>T, igtijiEisg 3 o 4 vxmmz n*. 

H « & S g K 3 0 3 ^^K^S3 0 6 llgit5:t^T 

# £ £ <t tC fln A T . Zf U > * - 3 0 7 £ 0 EP fflj T -5 d <fc , IB t§ =g fi 3 0 5 
13 ^ , * HJfi W fC *5 ^ T , t>it-4 1 5, 4 16, 4 

.17^, 7° U > 9 - 3 0 7 m \t , Ittft<TfeS^„ 

8©ii^®3 i i(D^'L>gK^3 i 2 (D miz ^ m t l x m 1 ustio^g^ 
gi3 o 6i:g*$n, *^tt^"u >^ 3 o 7 s-^ utqjjb'J ^ n, &-5V>«3E« 
gi 3 0 5i:s#sti§. ^©iS#^ia#M3i^g3 0 3ic«fcoTi£^, ia*M 

3 1 4 ©^^it^S^f 4 0 8 izmm-t Z>1z*b<DMmft¥& 3 0 1 x^ctz^m^ 

fa±znrzM£ii£Z>rz®. te^ v izmiz & z> t ^ o x & & $> ^ f c o 

tz\x, m 1 iz^fm 1 nmmxte. M^x-i±&fti3.?m&. ji«f4o 
8 <D^mm3 1 1 ^(Dffimmizfcmm &mm4 0 9 a ©^t>csrji#s 3 
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1 1 <D * /fr ft 3 1 2 © ^ <£> iR M tfi >> fc < % ct O \Z U m T S ©J W # S £ fii A T 

^ 5 A,4i^g|5^ 3 ! 2 0ftflHg«<0ft©JR|g*t& < fcS«k -5 KMfP IT feet ^. 

JH* W & ftfij £P ¥ © £ LTit m A.tfH 3 ASI^H 3 B USTJ; -5 & 9 7 v 
7°T-7)l< («T> LUTilt^) Sffl^&^ft****. 03A;fttf03Btt 

#«(iD«lI^5*?#3 1 4 £ (ftjgffiftE) . iilC§«!4 0 

9 bO#^Stofcf-^ifilitaoTU5. in^©0i:^tLUTit>©JS:i 

a, &«!j#ffiMtT#*ffi4 o 9 b tii4 o 9 k £<Digi\zmm-?znm<Dm&7fi 

-9^3 1 3Kft«JftTH6. 

LUT^-^g|53 1 3lt 1 4^^LT, A*ff & fc> fc H 

3 AtC^-TL UT©f-^A^l^n, n.=f- X- A £fx& "5 <t £ K « 
H3Bl:*tLUT0f-^A«ffl^5ns«fc5l:m$n5. 

B3Al:*tLUT©r-^tt, i$ HI 4 0 9 a5«$t§Iil;J:oTSI 
If 4 0 8 ©jlil31 l^]B<Z)«OiRM^«S«J:'5fC, « 4* © * JE 12 5£ £ tl 
T & 0 , 13 BlCitLUTWf-^fl, 114 0 9 a »$ I i Cio 
T it {$! @ 3 1 1 (D 4> iC? SB # 3 1 2<Z5«©JR^*<«S«t-5fc. gt01EA5f^$ 

© e > h # < -r s Li. ^ > h 5 ^ h (Dfgv> i c 5 l , tctti 
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t> J: 

nf ^ fl £ W > X it , 09 A 0 3 6 ^ T J: 5 * <D & Z> „ 03 6K^-rpJSE 
l*^>X5 1 1C*HT, 115 1 3aXttll5 1 3 b £ « ft # #J L T £ 

m 1 ^Sg^J«7t^^H«. H3ARtfH3BOLUT^6#6tlfc»f 

£ fc , ia3A&^|II3B<DLUT*<Z){g£&#>-5i§"&, 4S^7£^^3 0 1©I3: 
ft**ffl feet fCftfcOf:, Tt^gS 3 0 2 ©MiiBftC, 

#&T, il^fi30 llCJ:^TO<5n5*<I5«i*5lWJMTFS|^«a 

tc^^cfc^nLUTtfcofa^^^Tfect^o © e> fc -rn t£ > m it fii/c # & m 

«*, ft^ilK 3 0 2 T»« L . Sf X-A^ff 5 t^X-ASfTb/j:^ 

t#©-€-n-?n{c^^T, ^n-en^^iePsiJcB^nfc^x h ^-^ - h 3 1 4 <d 

□ >h77hj5i*6l:ft5i^C. LUTCDt*ftdtLUTf-i'S3 1 3C 

sac, m i mmmoyt^mmizte^Tte. um^mm^mit, t&m&it, 

T ft "5 ct a K U T <fe & . 
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£tz, mnmnffiiEiz, »isii4i4i:*«snfciftt>it-4 2 4T3t 
^ggoin^^tBi, -t©ign^+-v>-feji/$n5«koJc»ig4 o 9 a <d jbm* 

0 1 £?£^5£X- t. , ft¥&«©*Ktt«J^aia«:*:#<fcoT 
LSOo b^b&7&*£>, fC*6Tt), 02. 0 3 ARt^@ 3 B^rffll^Tift^b 

j££i©6-ft#X- A«IB^t £0 3 ARZtm 3 B ^ bfcK»1ll*£«*.fc7 i - 
9 £J#^=k o tcTn^ct V>. ft^5$X- A t~*>tt-5M^tt^©^fc:^ 

^ T « =f- X - A £ fx & 5 *§ ^ \Z « , ft ^ it X - A K £ 5 M is W m <D \Z ~D n T „ 
0 3AS^0 3Bi:*l/fcIif «*«^.fcr-3'*j#oJ:5i:LTfe<J:^. 
$ S fc, «^X-A©ifc*4s*«IS«£&ATfT'3*l£l;:tt, R^^CfSUT 

tztbizi*. 4 m <o <d m m m m * fig a ^ - 9 m & & -d <t -5 k -t n a & ^ . 

£Xc, ffX-ATlt^tSl^ll, 0 2l:ii®3 1 l®t^aB»3 1 2 t 

Lti bfc «k ? tammmm<D<p£:ttiBi\zm. e.-r, i4i;*ti5t; 1 a 

ft® 3 1 l*4#iJbfc — BR#3 1 SOi^I.fftoai^^^f tltfei^o 
£ ® - g& # 3 1 5©««fz:*3^T*i«l^^*3 0 1 TtC-SUi 

^littsi 5 03Asz;03Bi:*Lfc<j:5 ummmmzm xtz?-? * 

m-D£ -5 K bT 5 7— 4 0 9 SWfltfttfi^. 

^{z, «^x-A»*k:^v»TBftwr*. tfx-Afg$H. r < b-r t . 
5 c <htc «k*«i**«mft^. cct, is fl: St ^ © @i m ic £ m <h b. ifX-Afi 
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1.05 < j} E < 30X^ (M/10 6 ) - (1) 

(i) <D±mm&v~M izttm it ©u.iitA^ < & * « lt 
h ik o a $ # a & ft ft < ^ & s t * & o 

1.1 < 3 E < 15X^ (M/10 6 ) -(D 

M ^ 2 0 7J -(2) 
£ ft , tC *3 ^T, SS)tfl3 0 l*sn>7*-AX0« 

0 3ASi;0 3Bl:SLfcLUT0l!(|ffiffi$iAftT-^tt. *9: $ft 

tf«ffif«as©<fc 5 ft«3£«Bg 3 1 6 Stt*.*£«fiJT**. «#*8SIC# 
«0U(£>ft^ge 3 0 2 £Sfi^jAA,T «fc ^©i:i;tti(i /MTX-A 
nj fiE ft *i # T? €r . ^o, »jKSOi«^ia«l*^ens©t?, ilfel^. 

0 2fl, IliffiW©)tfSi 3 0 2 t tt«*tt¥# 3 0 1©|)|(D*«4o 

-cn*. rft^*», S2 *sgi 01 3 o la. mteM&oimizmwzn 

ft . Efll/>X 3 0 9 t, fl]fa 7-4 0 9 t, 5 2 1 i, £h ]s > X 9 

0 U, lS2tt0£il/>X»9O2i, ft U > X 3 1 0 tfi)JSnTl>5. 
m2^160!l<Btt¥&«3 0 2 l:ffil^tl5pJt5 7- 4 0 9, ^^57-4 0 

9©ii4 o 9 a <DMik&Mn? zmnrnw^m. mmm^cDmmmizi&mzn 

fJt^CT*^CDT\ Ift 91 * ■& "f S . fg 2 glJS^J <Dft¥mW\Z&^T fc , f 1 
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mmmcD^t^mmt mmoftmm&rfm ens, 

(Dx^mw 3 2 o t izffimft^mvmi&oiz-tfgte-? T t^<s>o fix, ms^jg 

^GD^^e 3 2 ft^itX- Aft^ 3 2 Ofrmi*i6ffilfC*3^TittWL 

S©BB#, T & *3 1> , ff^MlHlSS 3 0 8 , iEKjlHlSS 3 0 4 T CD g& # El 6 T 
a # SB§ b T * -5 o 

yt¥i&x—&yt¥m 3 2 o«> ^ #j j; o )g £ sb b $ n tz , eh > x 3 2 2 <t . 

pff55- 4 0 9 t, l/>XS 3 2 3 t. fit S£0 l/>XJf 3 2 4 i, W Z> £ 
g0521t, U>X» 3 2 5 t, l^>Xi 3 2 6 iT**$nTl^. U > X 

m 3 2 3 u >xs 3 2 5 iiD >^>t-^t* o , -tn-^n, x 

5 7-4 0 9IJ, K^fc-B:, & tfX- A B# IZ n > 

^ > -fe - ^ 3 2 5 T?ffiiE\s % nfe^ ¥ > h (D&Wl&ffilE? & & O \Zffif&2 tlT ^ 
%o l/>Xi 3 2 6lt U >XS* 3 2 3 >Xm 3 2 5 <h ifc IC t£ » 3f |«) \Z<& 

m~£sm\z-?z> '&m?z> &o tamm&w&zftZo m&o v >xm 3 2 3 , 

3 2 5, 3 2 6 (t ilgi4 1 4l:i0iaiPSftSKlSI 3 2 7 £^LTfg 
Kj£ ti-S>» 

!&33lMJCD7fc#£eB3 2 1« > Sl^«W»l£tS1 3 2 0 t^«. 

Ai^x-ASrff^s^ictt, mrnrn^- 4 0 scD^^^ii^ibTfijffl-r^M^© 

»«ft««l6l±-r-5 «fc "5 fc, Ii 4 0 9 a <D BW. £ WlM it L T «tt tfff t> ft Z> «t a 

* fc, $3^1IIO)tfgI3 2 Hi, pJ^5-4 0 9£JBM*CD^{fcL& 
^i7-l:ifii, U>Xff 3 2 6 *)ti^|S) (E16CD^fri^fa) icaoT^ 
i^^SiiT, «^X-A£ffofc£#©H«<tLTfiJffl-r*««©#aftg£ 
^li^t^iollLtfcJ;^. OSO, 3-D<DU >Xm 3 2 3 , 3 2 5, 3 2 6 
§ftA>t!t*«T#5«k5l:tSt. , ^fg \Z # 5 t! > h <D ffi IE <D {& \Z 
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KP>X» 3 2 3, 3 2 5, 3 2 6 £ g 81 b T jft F&J *B o T ^ ffr $ it % Z. £ 

fc*3. I3il«®3tf S13 2 Hi. a6!:^TJ;9(:pJt5 7- 4 0 9 2: 
*T L « Jilt © « K IS , 5Jf 5 7-4 0 9 © ff2 £ ^ ft £ it & 6 3 > ^ > -fe - 
^*&tl/>XS 3 2 5, 1^>XS 3 2 6. t§S*atU>X# 3 2 3 055% 
C>S<tfcl^SJtiJlfil (0 6 ©*^;£|*]) C»oT^I$t5:iT\ ft 

=kU 0 ^©J:5ICT Si, Hi©JR^©*!lEt;:*f-t£ S a ft tfit A 

07«#fiS91©m4*i<!^£^T«i&«j£0^.*S. I4^1«©)t^gl3 
3 1 tt, «ttdDa5*366:^S 7- 3 3 0 KifX-AiiSi^TilSSnT^ 
£o f IT, $4 ^SSfiJcDTt^^gTf it, (l/>Xf 3 3 2 i 

u>xm 3 2 6) zytmrnm (@ 7 ©^ep^ft) izm^xmmvT&wi-z&z z 

t°> h^tD-si^fT^ ^ «k 5 iii8i4 i 4 c j; lommmm 327 AtKibfH 

£ tz. mi^x- A&fttzo £%\zit, mmmT 4 0 8 iz&ii zmm£LT mm 
?zmm<D&.<Dm&im&ft-t-rz>&?iz, 4&#k*kjsi;t v >xm 3 3 2 , 3 
3 6 £ft$fii^ft (0 7 ©^ep^ft) ice^ t&si u^ft^ts «t o iz, mwm 

14 1 4 K cfc D,Mgfi 3 2 7 diftOWS *l*«fc 5 CiSSftT^S. 

I4^«^j©7tf gi3 3 1 a, m 7 \ZT^vrzm^<D^t> sfcus 9- 

3 3 OOftfcOCi 1 t:*Lfc=t5ft?Ji5 7- 4 0 9 ^ffl^Ti^LTfeili. 
^ ©*§-&, > >XS¥ 3 3 2 U >X1¥ 3 2 6 ®^©-JIJI£LTt)J;^ 

pit 57-4 o 9 t, u> xm 3 3 2 si» >xm 3 2 6 © 5 *> © i^t n^-* 

2tf X-A^ff 5 <h#(CjS^LTgg»j$-B:*Ci:-r, «^X- ASfxfc 3 

/i > ^ * x <DX^m £ Lxmf&-r * it. in&mmifi&it lt 

e > h fi a £ St IET * & V> © "C , U > XS£ 3 3 2 & U > X# 3 2 6 © 
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o%<D— ^^^id^iiSi^lcLTfei^. &is, 1/>XSC 

»b*TPl«3 5-4 0 9 0iB»ttS*iftTntf, £ e> lc Ifi] ± £ 

-5 £ <h # T € -5 (D T fc *5 cfc V> c «^X— AB#KI3I§.5£&DS:0B< ft 3* 

^^#'ttpJ^7t^m^<hLT<D^J^55-4 0 9£flSAfc«i£ft¥*9 0 0 £ . 
ft^&ttlij^ft^ljtf £: IT© "J^^ * 1^ >X4 0 3 d*I^tJ|«l)tt*4 0 
3i, il^7t^^4 0 SCctoTlBii^tbTWlti^ 4 0 8 \Zsd.MLfcM 

A*/7l:fcIlTtS. ^C*5x ^^-7 -y JUA* ^ 7 «^X— a«t 

€r & n a* , y <<, )v a <D - sb ft it ft * % * l t en a *g k #§ # # -r s a t l t t> 
&myt¥% 4 o 3 -evofom&mmm^ 4 0 s ^bb^t^ £ £ *> tc, ^oses Lfc 

:«)tfgiT*(t if x — a *tf ft 5 <t # k, iiif 4 0 8i:gtsti5i 
#*©*<fr#ifi© fc* «t 5 fc, Wtmyt^m 4 0 3oti:Eisnft 

rJ'M * 1/ >X4 0 3 d ^Mf-S) =k ? tr>h£fc>-ti-©»<&£-&«>Tffi»l§I 
&3 04TiKft£n5. |gi»j[Hlg§3 0 4 « > HlK:fc^Titt0ibfciStJf£K ( ^ 
-f7n7"Dt7it) 4 1 4l:8«StlTl>5. 

MfUft^^ 9 0 0 S, El 8 tC^f «fc O *f#J l/>X9 0 2 t, SIS 1^ >X 9 
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0 1 i, ~f 'J XA 4 0 4 t, ~ l?53iSft 7° U XA 40oi, 5 7-4 0 6 i, pJ 

pj^5^_ 4 o 9 « , $ft ^ « <£> 3U# £ 4 2 3 © ± ® K £ £ n J£ S ft & 3 
<2>ft 0 , gSi«StSt&5»f4 0 9 ai, H 4 0 9 a £ 3U# 
T5tf s l©Il 4 0 9 j t, TI©f^tl4 0 9 ki, $#&4 2 3 ©T*I 

km 4 o 9 k\zii vpft fevmmz mil x mm I, tzm%i<DmM 4 o 9 b^ti 

tl 4 0 9 k t m$k(DW,M 4 0 9 b it, «I4 0 9 k ilSOf 14 0 

9 b t<Dr$\zmiRW\zffim(Dni£&WK\}LTmm 4 0 9 a (Dmw&mmz -tt -5 

»)[E]gg3 0 4 bte. ?H ^ g B (vOD^nt y +>- ) 4 I4!:gi$tit^5. 

X 9 0 2 &tf^'JXA 4 0 4<£>£-A*r®£ttaJ®T t BJTb, ^ ^ 5 5> - 4 0 9® 
SltSTS§«! 4 0 9 aTMWL« 7° U X A 4 0 4 £ il & L . -^mifift^'J 
0 57-4 0 ifil/>X9 0 1 S^IT 

ft) CDfgffi (iifti^ilift) 0 & A, T -5 ^f|f4 1 4 © ffjij fl? 

J; 0 lg »i E] g£ 3 0 4 b*^l/T"IJE5 7-4 0 9 © *H HI 4 0 9 a<£>ffiM££S£3gfii 

1/ >X 9 0 1, 9 0 2 S^/Xljyj XA 4 0 4, -^ffljtft 7°U XA 4 0 5. 

<Dwm*>&MR&yt¥m : T-, &m<D%&&<DmiLmmiz£z>&m&m<D&T zvum 
— ans^t^* 4 0 3 «, 6 jigicgegs nfc, m 1 u>X4 o 3 a 

£ , »2l/>X4 0 3 bt. S0 4 0 3 ci, «l * £ ^ ft $ 3 £ £: T # 
fi^ft^^ 4 0 3 ^©iR^SiEi tf > h^^-B-^^pJ^^m 3 W>Xi UT©p1 
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4 o 3 © & # \t , rnmm^- 4 o 8^ss@$nt^5. 

4 0 3 TIJ, HfUft^m 9 0 OTifcDfcSnfc&ttfcOttffl (tttt 
^JtDSft) ©«*fc*"2^T, flHfttt3*& 4 0 3 4>® al&m & V >X4 0 3 d <D 
i«JSI8t4 1 4 OflJiSPKcb OKMIDK 3 0 4 * ^ b T il H ft M \Z m 

tf« iiS < fc £ ct -5 £ 12 3t $ *l X !/> -5 . 

tnfc*#«o«si0iii:itJ^T, Wimyt¥m4 o 3 Tjiitm^ 4 o 8 ic® 

fa ^tMS^fi 3 O 8S{>*iiil!Llgi 3 0 3 S^LTlf SE^iS 
B 3 o 6 izm^TZ t % \z. ii$-T4 o 8t:ISi$n5fe^i (ttE^ttfiO CD 
tffls < S5i5H, pJ^^ * U >X4 0 3 d <D V >XM(DMW 

*£fbsi*s, $>z>^\tm#im&&if£-& z> \zmmm$& 3 o 4Tiit5j; 

ti^t^s & & < , m m^-x— A £fr& o mz fe, «8*t*»l:^S < & 
n<Dfttb. tt^Hfc/hSHbT^. fr-D. X- AJt£*# < IT bm&oM&m. 

ft * , 08£jnLfcft¥gHK:*5^T, H^7t#^9 0 0 CXUXA4 0 4 <t 
* tz. U > X 9 0 1 , 9 0 2, -X >J X A 4 0 4 , 405, $ 7-4 0 6ttX77, 

* . a8l:^bfc3tf SI"Ctt, U > X 9 0 1 , 9 0 2 tf* X >J X A 4 0 4 

u > x 9 o 1 , 9 0 2 zmaz z\ t£z< hxm^i&s 

T -5 £ <i T" ^ 3 =fc ? t£ , X U X A 4 0 4 , 405, ^^-406, rJ ^ $ 7 - 
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4 0 9£!2 ft LTfccfct^o CCk^CifiStna, ^'JXA 4 0 4, 405, nj 

i5 7-4 0 9ii, i o © >t ^ 7* p <7 ^ <t ^ o , m & *« ^ a <h U 5 c 

* & , V > X 9 0 1 , 902. X 'J X A 4 0 4 , 405. $ 7-4 0 6 ©-S 

& s ^ >t ^ ^ afi # e> n -g> . s fc , pj^$7-4 o 9©sMBtDittttiftftjs 

fc *5 . jftttl/>X9 0 2, g!l/>X9 0 1 , S^7*UXA 4 0 4, n « 52 fi 
ft^'JXA 4 0 5. i 7- 4 0 6 ©SSIi, ¥58. M . HH6*fft:#Sj*DS©fl&. 

7t$ftic*t Lti<t Lfc¥i, s*ps, i§i is. »*^tt, *f^®£w-r& 

s 9 \z*mw<D%:¥giW\zmm ^muyt^m^m 1 mmm<D y - z »r is bi . 

1211 0 tefg 1 MOT®*) j£ERI*!il6&£:i3fr*&ttJRMBL H 1 HZW, l mMM 

(Dm&mmi 5 0 mm i:*tt*««f 8^*5. 09*©$c6]«&ft¥8B#<& 

M >0 GO |r] £ ^ L T </> £ „ 

^ ^ 9 — 6 #j # <b>j ib w s n t V> t m m \z a m & fa n tz m. * — x # x u 
>XTtfiEsnftisi ftwca w >xs* g 1 t . mvt~*i 2t s ? *> & m\z.m 

WZtLfzWZ>Z&<0 S t , £ 6 fC KE« £ nx ^ T p»3 iS iE > X <h M (HI M. 
V > X <h <D& <Gt V > X £ , O IE 1^ > X £ $ tl tz 3 S¥ 4 #t © a W > XP G 

#FL£, Si$f©AA'-^7XCGtTifiESnXl^. 
fit, «t^lS7-DM(DSW®^)g)$t5li#iit§utT\ «SEg 
is ^ e ifi * 1 5 0mmJT7t-Ax>^?fr5:<!:^T"?5J:ol:aoT 

0 KDllSi;^$U^S. 
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$11: &ftf£%:¥nm&&z>fzsbtz. u > x m & z> ^ izmmm iz 7 fs^t^ 
;w h cd ^ ,[> £ a t @ ^ £ n x s » inccto. 7 * - 1> ~> > m n m^w 

i©^4^A7>X$tt^-5„ £ fc, fgl^iMJcD^SU^ '> & < i: 1 

^ t £ & £ ? c m f& s n t ^ 3 . 

{3 w >xzmm-r z&mtffci,^ tot, mit*7j7^#3ui/jN£ < , m^^tf 

& n t £ t~ . is it* jr m £ <a m r s k Rif ^ <& « fig T- m f* fc ^ & m 
t z> J; 5 iz m w £ n -5 c 

Z> tz #> \Z ffi IB V > XW- $> Z> H fit Wt fa ® fd JjP A -5 v 7 h & 7- ■< )V h 0) fig £<» {3 
*5 , > X» * * ^ »ttfl5fc -> "7 h&tff^;^&HPATl^tS0'r 

0>EIIE*tfJJfcU>X, »SHBI/>X», »aVitt'»«1B**. Zi!;tU-> 
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&tz, m, i mmm<D%^^\z^n\t, muwivt^^^ 5-dmb, 7*-* 

v > ^ 1" -2) #5 ^ Sg ^ ifi < (C^nTiEcOA 0 <7-7^*# < fc £ «fc 5 KfllJjfc 
Snt^i. d W ct ? K fig L (D T . ii ^ e. ifi * * T CD /a ig H T- & & t1£ 
d <h^T# &*5, * BJ! iffl * K *> ^ T > A° 7 - CD ft -5f . 

SD^^^^S^-T^HfficD^^S^^^lWaiflEcO/W-^it^^if' 
flB¥ & 0 . 637 h © nJ & ^ 7 - £ S # £ £ £ J&< 1? # * . 

CD £ £ #P fifij L. &»fc3t¥ti:fii&#* Z\ «k*«T€? 

t)lo&l±«i^i/>X^ttSct3l:lsE$nTi^o £ © « file fc «fc 0 , & 
V >X»T5B£T£fiiR^£&fi : K:ttiIE-r -5 £ i: # > £ 6 <D □ > 

/I ^ h it \Z h m # T 2) C £ ifi T # § o 

0 < | md/f | < 0. 1 ••• (3) 
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« V 

ifi T? # -5 . BP % , ±iE&#iU3)(7)±RHig£±II]5<i:, ^^pJE^^-W^fl^fi 

©JK!RT^a)*#iC (3') S 

0 < I md/f I < 0.0 5 •■• (3' ) 

0 < Imd/f | < 0.03 ••• (3" ) 

0 < md 2 /Sm < 5. 0X1 0" 4 -(4) 
ifi t? # 3 . 

0 < md 2 /Sm < 1. 0X10" 4 ■••(4') 
ffl X 5 Z t ffi T # 5 . 

^v>^B#fc^^pJ^5 ^-tEPSD-r^mffi^ Vm (Volt) £ L <h # K , m 
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J£0tt«T?#:©ft#5!t (5) &ffife-?Z> Z t &&mt LTl>5. 

0 ^ | Vm | < 5 0 0 ••• (5) 

pj^a 7-tCctoT7*-^^>^^ff 5 B§H^ fliM* 5 ^ -(Dig Uj^ it 7^" 
m (Volt) tLfetfli, Filf ^Wtt^Tf^cD^^^ (5') L 
0 ^ | Vm | < 3 0 0 - (5') 

# Bj? © |t| ]5£ f;: 31 ffl BJtg^Tt^^R^^-n^ffl l^fc}fe¥g{t«, 

0 ^ | <f> DMX f | < 1 . 0 0 . •■• (6) 

^-Wfiif^ft (Y^ft) S|*3TC7) A -7 - (Cit^JT-S ft <f> DMy <h , ■ZtltmSz. 
T&Jjfa (IJjfa) M |*j T tf> /I 7 - tit^J-T -SS^DMx D , 4> 

DM= ( <i> DM x + 4> DM y ) / 2 t^gSnS.Ji*. 3£ T 3 /I 7 — fi£ 

#T&3C4, C6SfflHT. <|>DMx = C4, d> DMy = C 6 T^i $ tl§ » 

^©ct o \zmi&-rtit£*Mft*i&s. ? - <d 7 * - * is > # it m & ffi fcizm z> 

(6') *j«js-r b^. 

0 ^ I <f> DMX f I < 0 . 5 0 -•• (6' ) 

£ *« T # -5 o 
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co « m -v )k o & & J: (6' > & m s -t * © fim s l ^ . 

0 =S I 0 DM x f | < 0 . 1 0 - (6") 
7*-^y>^lf;tti»/17- <fc 0 *> /h £ VW\° «7 — 0) tfc j£ \Z g ^ T" # £ Z. 

o 

t>7,*n?Z.}itf»im\Zl£2>.W%. nJ^5 ,£<&^P# J: 0 

-5.0 < f 1/f < -0.2 ••• (7) 

d © <k -5 CisKttili, Jgtfc 7-©/hift. ffizi^hfb. Rtffifrfcft 
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£ < -T -5 Z. £ tfi "C ' * -f . "51 £ 5 7 - © $! it O ft 0 . DXh^$jg< 
&#5S (7) ©±Pgfit£±[5]3 t , ftL^>Xl$(D/W-^3l< ft Off. 

* © > x» T?f£ ^ -r * □ ^ jr^^» f& * © feiR^ * * JE -r * j: t ffl li t 

*f!HJ©ll^(wjiffl lilfllfcftSfcfcXtf-eft&ffl ^© 

-2. 5 < f 1/f < -0. 5 - (7' ) 

z ©J; o &3fc^ttfllS:«HBL, JLo, £ £ f;: ftm 5 5 

-©/h^Ht^gET^s. 

bT £ 5 7 - © ft # fid (1 12 B $ ft ft ^ 7 - © U- > XS ifi . 1 ft © El V > X T ffi 
^ <£>ft##j© V >Xifi 1 ttfc*ttT»-5©-e, =i >A°£ h T-^^©7^^^ 

nJ^5 ^-tC=k-g>$ll]±±^^©#f <0 mtfft £ d £ Lfz t P fC, &©&#3*; (8) 

6 0 ° < 0 < 1 4 0 ° ••• (8) 

^^^(8)©TEffi^TIH^i:. J§mnJ£5 7-©S^^I^©1i--r < 
SotLSl/K {£ □ X Mb ffl H K & 5 . £ , * # ^ (8) © ± Bg ffi * _h m £ <h 
. 5 ^-©tt-f X«/hS < nj£ 5 7-© ituf£© U- >XH^f ^ L 

*fr^(8') *«je-r b &©&#a; (8-) &m&-rtii*. «t 

6 0 0 < 6> < 1 2 0 0 ••• (8' ) 

75°<0<1O5° - (8") 
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ift^®^ 6IHiBfe0 U >X'S¥(D<g« /3 1 tlfcitii, ^(D^f^^O) 
0.2 < 1311 < 1.50 - (9) 

K£>^&J£tKi^57-<7)Mfi^ig*LTL£? 0 # iU9) <7) -h Bg 

^fr^ (9') £ £ lT 3 (D rt^f £ LH.ft*, ^O^frit (9") £#§£-f*U;i\ ct 

0.35 < |/31| < 1.50 ••• (9' ) 

0. 50 < |/31| < 1.20 -• (9") 

m<D£m&c j . yt¥&<DM&mm$: f tLfcttc, #<a^#5Uio)£?i£ 

1. 0 < Cj/f < 20. 0 ••• (10) 

a* ffl (10) © T PS ft £ T 0 £ £ . n >nz Mb«3i»£T 

3.0 < Cj/f < 15.0 ••• (10' ) 
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£ # 3 Z t T # § . 

5. 0 < Cj/f < 10. 0 ••• (10" ) 

>Xliy7 h £ fln A , *<Dz/y M56> ft^JRajt&jftlBlliS f £ L Jt i € (c 

o.o ^ | .a / f | < 1.00 •••(id 

o.o^ | a / f I < 0 . 5 0 - (ID 

©#88 a; (id ttm&-?z><Dtim * l^. 

0.0 S I a / f I < 0.25 - (ID 

a a vwi *i « as fc x >r ;w h £ in , ^©f>r^hiS£ ti/fcttc. Br £ © # 
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0.0° ^ I 6 I < 10.0° "(12) 
fl* T? # *> . *s , =f 4 )V h * £ <h , r- -Y ^ h £ SP A fc U > X & -5 VWi iS <D <f 

0.0° ^ I £ I < 7.0° - 02') 

W T ^ -5 = 

0. 0° g | £ | < 5. 5° •■• (12*) 

mfc. *mw<Dmm\zmm^mteft¥&&zf*ti&m^rcyt¥mw\z. mmm 
iz m a t- -r ;u h <d -ft ft a* , ^ « pj ^ ^ ^ - £ ¥ ff \z is < * ifij t & 3 ci t £ # 

^5^-©^^fc:«t-3TfS^-r*iS'C'>iR^**IErsfc«)^, 4>ft < it loco 
U >X& -5 V^iia^ffilC -> 7 h RZ>*5=- W )V V £lJD Xt^yt^lk l^T, tn^n 

IT^^C tiH^t 
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<B7Btt, J^T^^ (a) Ttl^n^giftffi (FFS) l:outiiE^ 

saints, ^^isrozi^giiiiroi^s. 

N 

Z = c r 2 / [ 1 +J~ I 1 - ( 1 + k ) c 2 r 2 ) ] + 2 C j X m Y n -(a) 

j=2 

±12 (a) SffllllHIII, |2fllieft|iSST?»5. #M 
4" , cttljfiOllll*. kttn--^:J7^J» ( R $£ £ $t ) , r = ^ (X 2 + Y 2 

g * m ® ^ « , 

N 

2 C j X m Y " 
j=2 

= C 2 X + C 3 Y 

+C 4 X 2 +C 5 XY+C 6 Y 2 

+C 7 X 3 +C 8 X 2 Y+C 9 XY 2 +C 10 Y 3 

+ C ll X 4 + C l2 X 3 Y + C,jX 2 Y 2 + C 14 XY 3 + C, 5 Y 4 
+ C 16 X 5 + C 17 X 4 Y + C 18 X 3 Y 2 + C 19 X 2 Y 3 + C 20 XY 4 

+ C 2 , Y 5 

+ C 22 X 6 + C 23 X 5 Y+C 24 X 4 Y 2 + C 25 X 3 Y 3 + C 26 X 2 Y 4 

+ C 2 7XY 5 + C 28 Y 6 

"I" C 2 9 X + C 3 q X ^ Y + C 3 i X ^ Y ^ "f C 3 2 X ^ Y ^ "f C 3 3 X ^ Y ^ 

+ C 34 X 2 Y 5 + C3 5 XY 6 K 36 Y 7 



Tc T£ L , C j ( j tt 2 £A ± CD S % ) it % m. T * -5 . . 

_k f g g a ft M . -«Mfc:«. x-zffi, Y-zpg^tcttffrS^fto^ite 
fc v> *« , Xffl«fS*S*iT0l:t5itl:J;ot, Y - z ffi £ ¥ ft & *t *fc ffi 

*fc> ± IB m «E#*t * & ffi jb# o ® -e & 3 s * a s « , mcomm^tL 

X. Ze rn i ke^lSIIiD^ltf 5. ^CDfficDfl^te^TcDit (b) 
tcj:0^«$n^o ^co^tt^; (b) ©Zft^Ze r n i k e&m&.(DMiiU 
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RttX-YjSrt©Zi^6C!)E«, A tt Z 0 cD^ii^T. Zlft^&Slofc 

X = R X cos (A) 
Y = R xsin (A) 
Z = D, 

+ D 3 R cos (A) + D 4 R sin (A) 

+ D 5 R 2 cos (2A) + D 6 ( R 2 - 1 ) +D 7 R 2 sin (2A) 
+ D 8 R 3 cos (3A) + D 9 ( 3 R 3 — 2 R ) cos (A) + D l0 (3 R 3 - 2 R ) s 
in (A) + D n R 3 sin (3A) 

+ D 12 R 4 cos (4A) + D , 3 ( 4 R 4 - 3 R 2 ) cos (2A) 

+ D 14 (6R 4 - 6R 2 +1) +D 15 (4R 4 - 3R 2 ) sin (2A) 
+ D 16 R 4 sin (4A) 

+ D l7 R 5 cos (5A) + D l8 ( 5 R 5 — 4 R 3 ) cos (3A) 
+ D „ ( 1 0 R 5 - 1 2 R 3 + 3 R ) cos (A) 
+ D 20 ( 1 0 R 5 — 1 2 R 3 + 3 R ) s i n (A) 
+ D 2I (5R 5 -4R 3 ) sin(3A) + D 22 R 5 sin(5A) 
+ D 23 R 6 cos (6A) + D 24 ( 6 R 6 — 5 R 4 ) cos (4A) 

+ D 25 (1 5R 6 - 20R 4 + 6R 2 ) cos (2A) 

+ D 26 ( 2 0 R 6 - 30R 4 +12R 2 -1) 

+ D 27 (1 5R 6 - 20R 4 + 6R 2 ) sin (2A) 

+ D 28 (6R 6 - 5R 4 ) sin (4A) + D 29 R 6 sin (6A) 

• • • ( b ) 

ft fz L , D „ (m(J2R±(Dlt) \t % m T $> Z> . & & , X M ^ ft \Z M ffc tZ ft 
^^<hbTlS!tt§l:(i. D 4 , D s , D 6 . D, 0 , D,„ D „, D n , D 14 , D 

20 , d 21 , d u ...&mm~? Z>o 

, m cd n ^ & -a ^ m ^ \z m u t *> m c m m & % e> n s n 1 1& to * -c t> & ^ . 
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m <d m m iz a \,\ x « , m 12 (a) j^cd *p <d x com^n nm* ±x o t-t 
^i^ft £ z , 7t$4nitff -r s:£iri£ y 1 1 o . nm 

^lfc£k, # J# ffi £S it £ a . b, c, d £Ltz££. "A j£ (c) T g| £ tl £ „ 
Z = (Y 2 /r) / [1+ {1- (1 + k) • (Y/r) 2 } 1/2 ] 
+ ay 4 +by 6 +cy 8 + dy 10 ••• ( c ) 

? izjam iz mm $ nt#£. 

^T^^^IIi^J^, "ASP" "FFS" IJgftfiffi, "DM" 

-T-5^«0Tfe-2)o B#T^. 7y^»liifel:di (SS 5 8 7. 5 6 nm) 
£#t'£> s fea>£^iELT&£.g3a>¥{£H;mm. £ & 0) 1£ & « d e gTfcS 

J Z >blzmJj(D I R 77 >y h7>fJ^-*StL/fct>OT<fe5 

. & & o i r # «/ h^^;i/^ — sd- a°7v7^ju^ — f-n — ^ >yix^i 

&mmmiz& i^x. ®foffiiz&tfz>mm%<D zm&. «#ti'&io. 
ffiKSEfcaiKi-ejesssnT^*. - <£> z # £ a x r & 77 ft £ YHi u, zkd 

\t m « or & s 5 - © & i * (3 & it t z> z. t \z a z> #* , w & ft « t> -r & x $> 

<1 & ® , f©Sif ©H^^^. j e-offi0>®ra<£ft©~>:7h ( X ill 7j ft , 

Yi&afa. zmjjfa&'tn^nx. y, z) ^-©sof^f* (gsftstc 

Ot^Tte. HUlH (a) 7&(DZm »Xi, Yttl. Zifn^nSftitSf 
^;Uh (^n^na. 0 , r (deg) ) T-#Ae>n&o «^«rff "5 t#©JS« 
*<01gj&«, ii^^ff^S^kffiiL^i^. k - 1 ®<£>®lH£fi^ £ Z «I7j 
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S^JSfllfcfc^T, -fe>*7> FU (KTD AR) 

<h^^-fe>^^-> , J- (KTDEO) fl)2lSAi*S.DARf:«fc5g-tT« 
. kffi^fi'DLT^fci^, k + 1 1S£4l«0j£ff «'C?fl&<B k ffi (DMU^ 

<h-^-T^).k + 1 ®cD®JMfegte. ffl^fld© k ffi<D®JIf£g^ <=> Z tt^lSlfc: 

mmmottfz n&m u & * t vx^m-r z>. — ^, deotij, kffij&*«<frL 

TV>fc£#, k + 1 flSJBma)jffifil&tt, {fg-frf£<D k ffiWJ^Hf^ t-ats. k 

* , SStffi©£8S^a>ZMiIE;£ft«, ^ ffi rfP £ K ® #J \Z ft ^ 5 7j ft Id & s 
/W-d»T*5C4 1 C 6 *« IE W £ £ , O £ 0 , t©/^ 

ffiS 7 -lzt£% 0 OSO, Ero/l^-^rJtO^^ — fd^-So £ > t£ ** S *f 

iSTjR«tsnfc«©^^*ojsai*tt, swffl©««**xw*^»i i 8 o° 

HfeStfcfeffltlT^it^.unilctoT, Sf'7t^^(DZ^iE^ft(3?B 
bu IB ^ t«c of ^ 5 5 — tt, M&fr Zi&j&ti-ey* — * > tfT z> fz sb \z ^ v - 

if^cii^iiastisroz #ft©-rtt, Rtfa^seft \z^^mm<oz^ 
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0> * # fc K » <£ fr f 7 * -rt v > -5 OT, ££ # $f-ia & fg ¥ & 

0. /h£Mt, fi3XMb&*St5 3i^TtS.S6l:, 7 * - # ~> > y fl# 

Ell 2-11 5 Hi 1 *H5iJW^f it: J; 0 2 X- A^ffo fci 

&CD4&# - Y^IpI 9 . 6 7° ( & # 0> |pj # X : 0 . 0 0 0 °TY:-9. 6 
7° ©SDfc^WMTF (1 4 0 */mm) Sit^77t* 

m&mrf z<DMi&[HT*fa±.-t z \zmm4 0 9 a (Dmvt&mmitLfz 

0MTF^*Lf;^77^, 121 1 2 ( #» {* &g gft co ) , mi 3 (^SgfH 1 5 c 
m) "T? $> Z> . & i3 , 1Kt1&m z ?<D\Z!7±)l*)-'1 X\Z2 . 55^D>, @i^icM = 
2 0 0 5T$5o if X-A|p$ |3 F = 2 (1) , (DJiJgLTl^. 
Jfct£/Bfci»fll 4 0 9 a©MS*afkLauttOMTFSHl 4 (^){*gg 

*«>) , mi 5 (Wfemmi 5 cm) k^To ^so, :n5(t i^x-a 

0 1 2StfHl 3 Hll 4Stf0 1 5 Z: Z> L , MmffiV^ X & 2 

mm x 1 . 5mml:i^LTH 4 0 9 a 0»«S*Ml/ttt»O^)5J. » 

tt£ENI : 4. 4mm (^^^^ 38mm) 

mm¥i->n- 2. 8 

3ft ft ffl CD +h -f X : 4. Omm x 3. Omm ( X ft x Y^[p]) 

CO CO 

1 ASP [I] 0.800 ffi>b(l) l . 8 14 1 32.2 

2 ASP [2] 4.200 
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3 oo 0.000 «<C?(2) 

4 FFS [1] 0.000 M'b(i) 

5 oo 3.800 Ufa (4) 

6 (& 0 jg) oo o. 100 

7 ASP [3] 2. 000 ATC" (5) 1. 7465 5 1. 1 

8 ASP [4] 5.438 {B<b(5) 

9 7.324 2.02 1 fiTC* (6) 1. 501 1 68.3 
10 -7.973 0.800 fi<b (6) 1.8307 24.5 
1 1 5.885 0.300 M'b(6) 

1 2 5.787 2.000 Mfo (7) 1.4900 70.0 

13 ASP [5] 1.626 «4>(7) 

14 oo l. 000 1. 5 163 64. 1 

15 oo 1.290 1.5477 62.8 

16 oo 0.800 

17 oo 0. 750 1. 5 163 64. 1 

18 oo 1.200 

mm oo o.ooo m>b(&) 

ASP[1] 



70. 428 
k= 0 

a= 2. 2 1 33 x 1 0- 3 b = -4. 1 162 x 10" 4 c= 2.4537 X 10" 5 

d=-3. 6373 x 10- 7 

ASP[2] 

mm^m 3.507 

k= 0 

a= 2. 1789 x 10" 3 b= -4. 6380 x 1 0" 4 c = -3. 9638 x 1 0~ 5 
d= 5. 3918X 10- 6 
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ASP[3] 

Eft*#fl 13.911 
k= 0 

a= 5. 4052 x 1 0~ 5 b= -2. 3064 x 10" 6 c= 1. 0798 x 1 0~ 6 

d= 3. 3961 x 10" 8 

ASP[4] 

mm*m -9. ho 

k= o 

a= 3. 786 1 x 10- 4 b= 6. 5188 x 10~ 6 c = -8. 0902 x 10" 8 

d= 9. 8151X10" 8 

ASP[5] 

mm*m -8. 6 1 o 

k= o 

a= 1. 3105 x 10- 3 b=-2. 6285 X 10" 5 c= 2. 0896 x 1 0" 6 
d = -9. 3284X 10- 8 
[0106] 

mfctt) (DAR) 

X = 0.000 Y=-0. 455 Z= 0.000 

a = 0. 000 3 = 0. 000 r = 0. 000 
M>b[2] (DEO) 

X = 0. 000 Y = 0. 000 Z = 0. 000 

a = 45. 000 3 = 0. 000 r = 0. 000 
fi<b[3] (DAR) 

X= 0.000 Y (FFS [1] fC|B«) Z (FFS[1]H3H«) 

a =-0. 783 3 = 0. 000 r = 0. 000 
ffl'C?[4] (DEO) 

X = 0. 000 Y = 0. 000 Z = 0. 000 

a = 45. 000 3= 0. 000 r = 0. 000 
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ffi'b [5] 
X = 0. 
a = 0. 
M>b [6] 
X = 0. 
a = 0. 
Mb [7] 
X = 0. 
a = 0. 
<m>b [8] 
X = 0. 
a = -2. 
FFS [1] 
KB 1 : 
C 4 = 
C 10 = 
C 15 = 
X = 0 
VzM2 : 
C 4 = - 
C 10=- 
C 15 = - 
X = 0 
Vtm 3 : 
C 4 = - 
C 10 = - 
C 15 = - 
X = 0 
ft* 4 : 



(DAR) 
000 Y = 
000 0 = 

(DAR) 
000 Y = 
000 /3 = 

(DAR) 
000 Y = 
000 /3 = 

(DAR) 
000 Y = 
000 0 = 



0. 428 
0. 000 

0. 270 
0. 000 

0. 147 
0. 000 

0. 000 
0. 000 



(oo) 

0. 00000 C 6 = 

0. 00000 C 1 1 = 

0. 00000 

Y = 0 

m& (co) 

0. 5892 x 10" 3 C 6 
0. 28 1 2 x 10- 4 C 1 1 
0. 264 1 x 10- 5 

Y = 0. 4700 1 
jfijft (150mm) 

0. 1086 x 10- 2 C 6 
0.4815X10" 4 C 1 1 
0. 29 1 5 x 10~ 5 

Y = 0. 34044 

(150mm) 



Z = 0. 000 
7=0. 000 



Z = 

7 = 

z = 

7 = 



0. 000 
0. 000 

0. 000 
0. 000 



Z = 0. 000 
7=0. 000 



0. 00000 
0. 00000 

Z = 0 

= -0. 3128X 10" 3 
= 0. 2639 X 10- 5 

Z = 0. 00338 

= -0. 6189X 10" 3 
: 0. 3921 x 10" 5 

Z = 0. 00643 



C 8 = 0. 00000 
C 13= 0. 00000 



C 8 =-0. 3938X 10 
C 1 3=-0. 2463 x 10 



C 8 =-0. 6338 x 10 
C 1 3= 0. 6584 X 10- 



37 



C 6 =-0. 931 1 x JO" 3 
C 1 1 = 0. 5562 X JO" 6 



C 8 =-0. 9810X 10" 4 
C 1 3 = -0. 2496 X 10" 5 



C 4 =-0. 1 575 x 10- 2 
C 1 0 = -0. 7349 X 10" 4 
C 15 = -0. 4413X 10- 5 

X = 0 Y = 0. 36255 Z = 0. 00964 

«i5 : 2 mnTX-Aiz&io^Tnim^ ? -zmmitLtc m& (°°) 

FFS [1] 

C 6 =-3. 6980265 X 10" 4 
C 10 = — 1. 8430997X 10" 5 
C 13 = -3. 6490 148X 10- 7 



Z= 1.5976326 X 10 



- 2 



Z (FFS [1] iZtiM) 
r = 0. 000 



C 4 =-6. 3929474X 10" 4 
C 8 = -2. 8038856 X 10" 5 
C 1 1 = 1. 1 082276 x 1 0" 6 
C 15 = -7. 0733077 X 10- 7 
X = 0 Y = 1. 6 1 30766 

fl<b[3] (DAR) 

x (FFsniKaa*) y (FFsmfcc*) 

a =-8. 4693588 X 10- 1 3=0. 000 
m d =0. 003 

:©tlTIJ, mdClttiB'tZ0fiiliS&5. 

ffeoffi©^-^ tetfji l ~ 4 tc:4±ii-e&& 0 

4*316 : 2«*^X-Afc^fc"frT7iJ3E$ 7-&*i8{fclxfc££ ifijj& (150 

mm) 

FFS [1] 

C 4 =-8. 6605429X 10- 4 
C 8 =-8. 2667455 X 10- 5 
C 1 1 = 7. 42 17471 X 10- 6 
C 1 5 = -2. 8477659X 10- 6 
X = 0 Y =-1. 7740545 

fi<C?[3] (DAR) 

X (FFSniteffi*) Y (FFSI11 fcfiitt) 

a =-8. 4693588 x 10" 1 0=0. 000 
m d = 0. 006 



C 6 =-3. 3 17951 2 X 10- 4 
C 10 = -3. 1749661 x 10- 5 
C 1 3 = — 1. 6 1 64728 x 1 0" 7 



Z =-9. 0076818X 10- 3 



Z (FFS [1] fCfBSc) 
r = 0. 000 
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mm 


mm 


mm 






1 


2 


3 


4 








CO 


1 50mm 


1 50mm 


<i> DMx (A*7-x) [1/mm] 




0. 000 


-5. 892 


-1. 086 


-1. 575 






x 10° 


x 10-" 


x 10" 3 


x lO" 3 


4>DMy (A°*7-y) [1/mm] 




0. 000 


-3. 128 


-6. 189 


-9. 311 






x 10° 


x 10" 4 


x 10" 4 


x lO' 4 


m d (^mm) [mm] 




0. 000 


3. 380 


6. 430 


9. 640 






v 1 AO 


X 1 o 


X 1 0 


x 1 0 




&#5t (9) 


-0. 995 


-0. 995 


-0. 994 


-0. 993 


f ( si re §1 ) [mm] 




a r o o 

4. 538 


a r o o 

4. 538 


a r o o 

4. 538 


4. 538 


C j (Tt^mw^S) [mm] 




28. 250 


28. 250 


28. 250 


28. 250 


S m ( ^ ^ — ffi^S) [mm 2 ] 




25. 525 


25. 525 


25. 525 


25. 525 


f i immm&mm) [mm] 




-4. 558 


-4. 558 


-4. 558 


-4. 558 


6 (y7M^S) [mm] 




0. 455 


0. 455 


0. 455 


0. 455 


e (f^l^MAI) [deg] 


(12) 


-2. 000 


-2. 000 


-2. 000 


-2. 000 


Imd/f | 


^{$3; (3) 


0. 000 


7. 448 


1.417 


2. 124 






x 10° 


x 10- 4 


x 10" 3 


x 10- 3 


m d 2 / S m 


(4) 


0. 000 


4. 476 


1. 620 


3. 641 






x 10° 


x 10' 7 


x lO' 6 


x lO' 6 


I (tDMXf | 


(6) 


0. 000 


2. 047 


3. 868 


5. 686 






x 10° 


x 10" 4 


x lO' 3 


x 10" 3 


f 1/f 


(7) 


-1. 004 


-1. 004 


-1. 004 


-1. 004 


Cj/f 


(10) 


6. 225 


6. 225 


6. 225 


6. 225 


1 5/ f | 


(l l) 


0. 100 


0. 100 


0. 100 


0. 100 
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O 


mm 

D 


ton fa BE 
-VO 14^ iEE m. 






1 E\ C\ m m 


cp ljmx w > J x) Li/niinj 




o . o y o 
y i n~ 4 

A 1 U 


0. DDI 

v i n~ 4 

/\ 1 u 


rh HMv ( /\° H > \t\ r 1 /mml 

(p uiwy v/^y y >> l i / m m j 




o . o y o 

x i n~ 4 

A 1 U 


0.010 

X 1 A" 4 

A 1 U 


rn H ( 3* fl£ S "l rmml 
111 U v >£c 71> y' L 111 111 J 




Q 
0 

x 10" 3 


a 

x 1 0" 3 


0 1 


(9) 


-0. 995 


-0. 994 


f ( & & S§ 16 ) [mml 




4. 538 


4. 538 


C j (T^^^ro^g) [mm] 




28. 250 


28. 250 


Sm ( - ^7 — ffif§) rmm 2 l 




25 525 


25 525 

Lt O . O Li U 


f i itftnm&mm) [mm] 




-4. 558 


-4. 558 


v v y i y v iim. / i ui ui j 




u . 1 J o 


If . 4 J J 


f ( ^ )V h M ~k ffi ) THpffl 
c v y -i jv i *cz y\. iia / Lucfij 


It JAi 111./ 




-? noo 


1 m a / T | 


-Si. M- -f- / Q \ 

fp io) 


0. 0 

x 10" 4 


x 10" 3 


m d 2 / S m 


(4) 


3. 52 
x 10~ 7 


1. 41 
x 10~ 6 


I <t> D M X f | 


(6) 


2. 290 
X 10" 3 


2. 718 
X 10" 3 


f 1/f 


(7) 


-1. 004 


-1. 004 


C j/f 


^{^^ (10) 


6. 225 


6. 225 


1 <5 / f I 


*#5S (in 


0. 100 


0. 100 



m 2 mmm 



mmf&&^-fY - zmwm-e&z> 0 mi 6 mi i \zmm, mi 8 « 
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loz^isiofn, fttffiSESefcK: «fc s&ffi© z j^afn^ti it, 7 * — 
jEo^7-*wts^iu>x»G2' t, most, to/^-^wt^is 

l/>XSG3' £, JEV/^V-Zm? Z>&W]U>XMG 4 ' <h „ IE © A 9 - * *T 
T51^1/>XiG 5 UtU^S. II 6-11 8t> ^f^FLtt7^1/ 

0£|/>xsg i ' pernio >x-e*#$$*iT^3 0 if ^XiG i 5 ' 
mw-m \z am ^fRjitfc ie * — u>XTi)$$nTi/^. &mu>xm 

G2' te, ^MHCraS^ftttfcfl* ~7.fi 7, v >xtmaiE u >xt<Dm& V 
VXTilSnt^S. i£l/>XSG 3 ' tt, i^[H]ft U >X£ D ttfflK: t£b®£ 
fattfcIE*^X#Xlx>X£©g^^>XT#tJ&SnT^3o*£»P >XSG 4 ' 
fi , P ft IE U > X £ , ffiGIEU>X<hpi5[g£^>X<h0&£U>X<hT«j£Sn 
T^5. If l/>XSfG5' 14, i^CiIE V >XTifiE $ tlT ^ -5 . 

m 2 in, ^ii/>xiG2' tiik>xiG4' t*« 

fife -r -5 m m #* & ^ -r s ^ £ -c . as is ii ^ e> is * 3 0 omm$i?7*-*y>^ 

* fr 5 d £ ifi T # -5 ct a Id 75: o T H S . 
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*« T €T & . $ S> K . 7 * - t) -> > ^ P# © t - * - <d jb Sb ^ ^ fc < £ 5 ^ U >y h a< 

So 

fc*5, miHJfi«fC*3^T, ^^JSO^tCpJ^S 7-*BB*-rS31 iifCiO. 
icftt^- g 2 

£/£IgNI : 4.4mm OKM) ~ 13.2mm (MSI) , 7.6mm ( « 2p ) 
^^F^->/N'— : 2.4~5.3 

iftlCit'f X : 4.0mmX 3.0mm (X^fo] X Y^|b]) 
»<U>XPp1PB« - (SUP) - (Mil) ©KSTfeS. 



l (iKfilffl) 

2 

3 

4 ({RSflS) 

5 (Mffi) 

6 as. mm) 

7 
8 

9 as. mm) 

10 (MB) 

ii 

12 

13 asmm) 

14 



Mb 



mtftm 



CO 



CO 



■50.75 
ASP[1] 

CO 
CO 
CO 
CO 

FFS[1] 

oo 

CO 

19.94 
29.66 

oo 

21.47 



oo 

0.00 
1.00 
0.00 
6.60 
0.00 
0.00 
0.00 
0.00 
0.00 
4.64 
1.27 
0.10 



1.7800 



®>£>(3) 

®'b(4) 
M ^(4) 



1.8500 



8.44~ 1.7.0~0.00 
1.00 m *fr(5) 



50.0 



24.0 



1.8500 



24.0 



42 



15 




10.21 


1.86 






1.6173 


57.3 


16 




ASP[2] 


1.70~ 


8.44 


~10.14 fl 


1^(5) 




17 






1.00 






1.7281 


48.3 


18 




11.26 


1.33 




6) 


1.8500 


24.0 


19 




77.41 


0.10 




<H>i>(6) 






20 


«K«B5) 


CO 


8.45~ 


6.07 


~0.10 






21 




ASP[3] 


3.56 




M'b(7) 


1.4900 


70.0 


22 




ASP[4] 


0.75 




ffi'fr (7) 






23 




9.80 


2.77 




fi§4>(8) 


1.5269 


65.1 


24 




-7.45 


3.89 




m <b (8) 


1.7727 


31.5 


25 




4.26 


3.27~~ 


5.65—11.62 M 


i <L« (8) 




26 




CO 


0.00 










27 




7.43 


2.13 






1.4900 


70.0 


28 




-14.27 


0.30 










29 




CO 


1.44 






1.5477 


62.8 


30 




CO 


0.10 










31 




CO 


0.60 






1.5163 


64.1 


32 




CO 


0.50 










33 




CO 


0.00 










m 


* 75? tS. Mr 


CO 


0.00 










ASP[1] 


















7.18 












k = 


0 















a=-3.8858X 10" 4 b= -3.6372 X 10" 6 c= -8.8491 X 10" 

d= 3.2705X 10 -10 

ASP[2] 

ffil^f! -16.03 
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b= 5.4185X10 



- 9 



c= 1.6428X 10 



b= -1.7112X 10" 7 



b= 1.9921X 10 



- 6 



Z - 0.00 

r = o.oo 

z = o.oo 
r — o.oo 



c= 3.8286X 10" 



c=-1.3381X 10 



a= 4.4224X 10" 5 
d=-7.0199X 10" 10 
ASP[3] 

mm^m 7.70 

k= 0 

a= -1.6991 X 10" 4 
d=-7.0832X 10" 9 
ASP[4] 

ffi^^M! -12.01 
k= 0 

a= 2.8459X 10" 4 
d= -3.1611 X 10" 9 

«'£f[l] (DEO) 

X = 0.00 Y = 0.06 

a - -0.76 0 = 0.00 

m>i>[2] (DAR) 

X = 0.00 Y= 0.00 

a =45.00 /3 = 0.00 

fii^[3] (DAR) 

X= 0.00 Y (FFS[l]Ki2*0 Z (FFS[1]^SH«) 

a =-0.29 j3 = 0.00 T = 0.00 

fil<i>[4] (DAR) 

X= 0.00 Y = 0.00 Z = 0.00 

a = 0.00 i3 = 0.00 r = 0.00 

4B'fr[5] (DAR) 

X = 0.00 Y = -0.05 Z = 0.00 

a - 0.00 /3 = 0.00 r = 0.00 

fi§4>[6] (DAR) 
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X = 0.00 Y= 0.07 Z= 0.00 

a = 0.00 0 - 0.00 r = 0.00 
M'b[7] (DAR) 

X = 0.00 Y=-0.01 Z = 0.00 

a - 0.00 0 = 0.00 r = 0.00 
m>b[8] (DAR) 

X = 0.00 Y= 0.00 Z = 0.00 

a - 0.00 0 = 0.00 r = 0.00 
M'b[9] (DAR) 

X = 0.00 Y= 0.19 Z = 0.00 

a = 0.00 J3 - 0.00 r = 0.00 
<H'fr[10] (DAR) 

X = 0.00 Y= 0.00 Z= 0.00 

a - 1.15 /3 = 0.00 r = 0.00 

&M#\ti&4mfc*>Mizi£misT^< & <d £ -r & 0 

FFS [1] 

wmi : fcft <<») 
mm 3 : mm m & & » ( co ) 

K±3ttlTUC4~C21(Jt^T0 
A 'i> Y , Z fet^TOffeS. 
^H4 : (oo) 

C 4 = -5.8995X 10~ 4 C 6 = -2.9424 X 10" 4 
C 10= -5.2364X 10~ 6 Cll= 6.5392X 10 -6 
C 15= 1.5847X 10" 6 C 17= 5. 4357X10 - 7 
C21= 1.4414X10 -7 

X= 0 Y = 2.5683618X 10~ 2 Z = 7.565 1900 X 10~ 3 

mm 5 : mm m& 



C 8 =-1.1899X 10" 5 
C13= 5.6143X10 -6 
C 19=-1.9838X 10" 8 
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C 4 =■ 
C 10 = 
C 15 = 
C 21 = 
X = 0 

mm 6 
c 4 = . 

c 10= 
C 15 = 
C 21 = 
X = 0 
ttffi 7 
C 4 =• 
C 10 = 
C 15 = 
C 21 = 
X = 0 

mm 8 

C 4 - 
C 10 = 
C 15 = 
C 21 = 
X= 0 

mm 9 

C 4 = 
C 10 = 
C 15 = 
C 21 = 
X = 0 



C 6 = -1.1179X 10" 4 
C 11= 2.5261X 10" 6 
C 17= 2.5658X 10" 7 



■2.2653X 10" 4 
-2.9580X 10" 6 

6.5262X 10" 7 

5.0196X 10" 8 

Y= 6.7269098X 10" 2 

: mm (oo) 

-1.0629X 10" 4 C 6 = -5.1178X 10" 5 
-1.3201X 10" 6 C 11= 1.7419X10" 6 

3.9446X 10" 7 C 17= 1.1609X 10" 7 

2.1350X 10" 8 

Y = -2. 899 73 88 X 10" 1 Z = 
: JKPi (300mm) 

-8.9987X 10" 4 C 6 = -4.6031 X 10" 4 
-9.2227X10" 6 Cll= 5.8328X 10" 6 

1.3529X 10" 6 C 17= -1.3885X 10" 7 

1.2636X 10" 7 

Y = 1.8131829X 10" 1 Z = 
: Wm t5.& (300mm) 

-5.5202X 10" 4 C 6 = -2.8215X 10" 4 
-8.0880X10" 6 Cll= 1.0816X10" 6 
-2.4178X10" 7 C 17= -2.6235X 10" 7 
-6. 1369 X 10" 8 

Y = 4.6081175X 10" 1 Z = 
: Mm (300mm) 

-4.4543X 10" 4 C 6 = -2.3298X 10" 4 
-9.3389X 10" 6 C 11= 6.7912X10" 7 

5.8882X 10" 8 C 17=-1.2604X 10" 7 

4.6322X 10" 8 

Y = 4.5036089X 10" 1 Z = 



C 8 = -7.6259X 10" 
C 13= 1.9724X 10" 
C 19=-7.4094X 10- 



Z = 2.7958048X 10" 



C 8 =-3.0545X 10" 
C 13= 1.5053X 10" 
C 19=-7.8183X 10" 

1.1937900X 10" 3 

C 8 = -1.2709 X 10" 
C 13= 5.2240X 10" 
C 19= 2.9544X 10 



1.2704720X 10 



- 2 



C 8 = -1.5110X 10" 
C 13= 8.5525X 10" 
C 19=-1.2175X 10" 

8.3554983X 10" 3 

C 8 = -1.5323X 10" 
C 13= 3.7985X 10 
C 19= 9.7671 X 10 

6.7530421X 10" 3 
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C 8 = -3.0911 X 10" 5 
C 13= 5.8627X 10" 6 
C 19= 1.0980X 10" 6 



C 8 = -2.6746X 10" 5 
C 13= 2.2765X 10" 6 
C 19= 4.1759X 10" 7 



VtM 1 0 : JKM &&&& (300mm) 
C 4 = -1.4304X 10" 3 C 6 =-7.4243X 10" 4 
C 10= -2.5613X 10" 5 Cll= 7.5650X 10 -6 
C 15= 2.0048X 10" 6 C 17= -2.3602X 10" 7 
C 21= 4.6601X 10" 7 

X = 0 Y= 2.6318036X 10" 1 Z= 2.0749379 X 10" 2 

VtM 1 1 : mm i&fc&W (300mm) 
C 4 = -7.6639X 10" 4 C 6 = -3.9897 X 10" 4 
C 10= -1.4551 X 10" 5 Cll= 2.3683X 10" 6 
C 15= 2.1997X 10" 7 C 17= 1.3439X 10" 7 
C21= 5.7639X 10" 8 

X= 0 Y= 4.6261205X 10" 1 Z = 1. 1455965 X 10" 2 

^11 2 : SI i5i&&® (300mm) 
C 4 =-5.4800X 10" 4 C 6 = -2.8654X 10" 4 
C 10= -1.1640X 10" 5 Cll= 1.1846X 10" 6 
C15= 1.4185X10" 7 C 17= 1.0460X 10" 7 
C21 = 7.2358X 10" 8 

X = 0 Y= 4.5428613X 10" 1 Z = 8.2647224 X 10" 3 

eii 9 izm i 6-01 8 iz^kis tz%i 2 mmw(Dyt¥%iz&\,*T. 2«*fx 

-A^ffo/:it©il)t^«MTF ( 1 4 0 m m / # ) Sit^77"!?»4 

m 2 ouii 6~mi 8 izmvrcm 2 mmmo^t^^iz^^^x .-^^^ ^~ 
(D % x - a % ft o t % izm m ? & rnrnom ft td w iztt v x mmitv 

fcif ©MTF^^t^7 7Tcfe5.MTF(Dlt|E*#ail 9 tl^CTfcS 
o Ull 9l:it<T0 2 0©MTF^[SHHl^:i^b^-5, 



C 8 = -2.1514X 10" 5 
C 13= 1.8790X10" 7 
C 19= 1.0214X10" 7 
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FFS[1] 

C 4 =-2.7203X 10" 4 C 6 = -1.3596X 10" 4 C 8 = -4.0935 X 10" 6 
C 10=-1.9999X 10" 6 C 11= 1.5109X10" 6 Cl3 = 1.6613X10" 6 
C 15= 4.9016X10" 7 C 17= 1.2327X 10" 7 C 19= 1.3220X 10 -7 
C21= 3.9806X 10 -8 
M 'b [3] 

X= 0.00 Y= 2.6902975X 10" 2 Z = 3.7656323 X 10" 3 

a = -2.5095701 X 10" 1 3= 0.00 r= 0.00 

fcfc, (l')> (2), (3), (3'), (3"), (4), (4'), (5), (5 1 ), (6), (6 1 ) 

, (6"), (7), (7'), (8), (8 1 ), (9), (9'), (10), (10'), (10"), (11), (11'), (11" 

), (i2), (i2')2fctf (i2-)te, hi i 6 ~m i 8 iztjk vizm 2 mmmout^^izte 
v>-cbs& i mmmnyt^m tmmiz&xfc%.z>o z.n<b w^ius, 4>&< t 
t> - o © x - a « m \z & ^ x ffi tz s ti t ^ n ct ^ o 

— ^ K IB M <D m D , 4. 4 mm ~1 3. 2mm (Mji) JkZS 7 . 6m 

m ( 81 qs ) T & * . pf^5 7-©lA^^imd©i (mm) . i8|0fi 

^izciii^Ln. ^{^^(4), (4")<z)^t>:pr^5 7-^43 itzyt^miztiw 

UKmm (Dffim S mOMte. 6 9. OSmm 2 !:*^,, &{$iU5), (5' ) <D B 

vtns£$ 7-\zwtia-rz>m£vm<Dmi$, «iiaoi^ftt§^, o ~ 2 o 

0VT*5. If^(6), (6'), (6*) (DffimnJ^S ^ - CD A -7 - O D M CD fit 
. $DM=l/2 (C4 + C6) t; Tc , <f> D M x = C 4 , £ D M y = 

U >X»©fc£ie»i f 1 ©ffitt. - 8 . 0 0 3 7*4. *tta(8), (8')cDnT 
^5 7-{C^tt§$4±^^^(DiJf 0 ffltf £ 0 9 0. 6 ° T&&„ 

it (9) , o') (D^m^ 5>-<Dmm<Dyt¥mfr zmmw &-ccd v >xmomm 0 

1 - 0 . 5 5 0, fff- 0. 9 5 0. Il-l. 6 4 9 T»4. 

iUlO), (10'), (10*) 0>ft¥*©±§ C j tt, 5 6. 7 8 mmTfe5. ±1(D 
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n a =t 

m 2-H*fi«fc*tt**fl:iC (3), (4), (6), (7), (9) & (10) (D/\? 
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^xm^tt. L*>Lfca*&, amines ^-(DixtD<o iz m & & y-m 

s„$e,fc, Bj^jg^ffi^w Lfcn 7-&£k-t<Dmmwizm ht & 

fc*s, ± © ui w t & , Ttf^tiTiDt^i^ssLTi^^, v>x*m 
12 i \z*&w<DX&&wizm^zyt¥&izmm^mteft¥&&»imyt¥ 
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a, mwzj&s. 7 — 4 0 9 it , titsii 4 0 9 j cd ± tc ^ $ n r ;u 5 d 

7~ 4 > 7m-Zft<bnTzmWk (Sltl) 4 0 9 at, *t£4 0 9 j CDT#JKim 
£>ttfclIM4 0 9 k£©3Jg#|^©JI832BIWi#^«©£i#tr4 2 3 tc£}#$tl-5 

itfei:, «®4 o 9 k titrnm* rn.ii x^n-s 4 2 sKuxtttt^nfc^ifccom 

I 4 0 9 bt, &H4 0 9 b K^n^tUgil£tlTlEtti[Eli®£ LT«t£i-3li 
iccDWr^^tn;§§4 1 1 at., pj^jgjn§§4 1 1 bttigX^7f4 1 3*^>LT 

m«4 o 9 kiti4 o 9 bmizmm^ntzmmA 1 2 ^iECDpjMtn;§§4 

1 1 a <D&m.m$:mm-t Z>fztb(DmW.mW 4 1 4<hT#l/£$tlT:fcD, )IS8I 
4 14CB, $bCfigt>t-4 1 5> Sgt>f-4 16 &t£ggit£-fe 
4 1 7 #« ^ Jgg $ tl T , in5H0SC.J;5i:iOO|£^gI$i)SLT^5. fc 
*5, ^ft?.il4 0 9 j tt, »JBTt)J:^b, ISttTtiiU. 

iz^mmtE n^c uat, cneoi^^jLiftiftSii^. wag 4 0 9 a-e 
»fi!6snss»iiifc«fc03t»tt^Hi©«fc5tejRatsn*. 

i !fi I 1 4 0 9 a IJ , ffl X i£ . P.Rai-choudhury g§ , Handbook of 
Michrolithography, Michromachining and Michrofabrication, Volume 
2:Michromachining and Michrofabrication, P495, Fig. 8. 58, SPIE PRESS fU^> 
Optics Communication, 140 # (1997 P187- 190 \Z 12 % $ tl T U -5 j* > 1 

U-(>^7-<D£oiZ, mWt<DmM4 0 9 btll4 0 9 k <D m iZ M EE & W SP $ 
*l -5 £ , ^ « ft * K: ct 0 ft HI 4 0 9 a&&MlsT J t(Dmj&ftW&1frTZ>J:5lzU 
oT^So fr:fe. fl4 0 9 b©itt 1 WAtf0 2 3S^0 2 4K*t«k'5l:. 
Ii4 0 9 a <D&J8<D $ ^JjlZfc CX , IW^^fiJ, IT. a^««kH. 

±EOi5fc, S»jSiLT©ii4 0 9 a©i«tt, «S ft tt fig *« * M iz fc <§> 
J: o izm.Wmm 4 1 4j&>e>©«^K«k9#"5r£JgJfig&4 l l a©jgjnfii£^ft:$ 

■a-*ntte«tofM»isn«. -r ?n^^S4 1 4 Mjs-t>-y--4 1 5, 
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itt>t-4 i 6 Rtfmmv >it- 4 i 7 e. mmMmx.z$mm.$Lztiz®fcg. 
omrniz & c tz* % z <d m n & ax z n , iiii4i4B, ^ne»<DA*m 

mmmmi£W3 o a^eofg^iiso't. »Bt4 o 9 a (DBWtfikiztsnz ±? 

&!E^il 4 0 9 b cfc -5 §^jgir[§§4 1 1 a <D t&Vim £ ikfe-f 

Zfz.tb<Dm j i%$:liitl-tZ>o Z (D ct o \Z , §14 0 9 a(J^i4 0 9 bCBUO^tl 

3«mTft;b*>si>«M*-rM$-ttb*u ^ <d ff2 « « « ?a ^ =t o # s£ ® £ ^ tr 

ft M Eft ® « IM* £ £ £ e ftfc. l^^i-fe >+»-— 4 1 7«ft<Tfc£<, 

@ n m 4 o 8frZ(Dm<Dm^<Dmmfof&ftfrmm±\zf<s.z>£?\zv>) 
< , & t^o 

Sfc, gftilfi 4 0 9 j 'J -f 3 K * s VWi^p D p^-y--f h y 7° (Jflffi^ 
(AO 13) fC^^ilTif^tna, IStETti**a«»^liIit*50T! 
if? IK £ T * S o 

02 l©ifi£Mt?f4 3E»t5l«4 0 9 j /v-VRmWLVT<DBm4 0 

9 a ttigt5ifi4 0 9 k £ SU K K T --fc-ffc L T l>> -5 <D T , SiSi£an>< o 
'J y S/rSMffii lT«»i 4 0 9 a £3S«tt©i*fil <!: b 

Tfc«t^. lOi^Ct^i, 3Eigt5ti4 0 9 kS*fc5it^1?t. P # 

1 D (C ft -5 <D T , « ifi # ffl J|UC ft 5 j* U y 

^If ^ 7-0S»ffi©ftt[Jg6ini@(;t50)5^^„ ft if ft 6 iR M ffi IE ^ ^ 
^ IZ T # , # fiJ fc*id^T$)§. 

0 2 1 i!S14 14, IHt>t-4 1 5, S ft -fe > 

+>--4 i 6, mm-iz >+>-- 4 i 7^i^w. iaiifft. mfommoytitm t> 

35-4 0 9T*ftf£T£=tot'Lfc^\ ^ T tt ft < T t> «k ^ . ^JO. ?H H l£ 
14 1 4, S ft ir > +J- — 4 1 5. Mft-k>+»--4 1 6. Sg^i-b>+^-4 1 7 * # 
«£*©«ft£fl;<Z>***J£57-4 0 9T?*liE'rS«J:ofCLTt>«t^. 

02 2«pJ^35-4 0 9©fl&©«fi!6«»l*^-r«ElllSHT?»-5. # « Jifc 09 0 pJ & 
5 K3*B<i:UT<Z>»l8i4 0 9 a<h*®4 0 9 b £ » Pel K ffi ^ it ^ 4 0 9 
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ca«rfrgsn-cv>T\ rn6^jfif#4 2 3±i:stt6tit^s. fix, mm 

$f4 0 9 c \zmtDZ>nf£$:&nM4 0 9 bmizmZ-Z>Z.tlZJ:K), Elif 4 

0 9 c KaB#WK: U SitT, II4 0 9 aOMS^^SIt^ 
TtSi'jlCft^Tl^. H4 0 9 b©|li, B2 3CStJ:5C, II <h # §'J 
Tft^TfeiUL, 02 4K^t"cfc5fC, $g^#i'JT& T =fc < > ^ © {til , il 
HOJgOtXO^SHR-rSdt^T^S. 0 2 2 4", 4 2 4l«Ili414l:g 

n*i«t5J:5l:ii 4 0 9 a Z^MZHZ^K . Sfgf4 1 4Stf"J^g 

ia8&£i*i«Lfcreibi§i8&4 i i zfrisTmrn 4 o 9 b tizmmz^itz 

t§„ d Slt>it-4 15, SS-fe 4 1 6 R^IElffi-t > +h - 4 

© « . §1 4 0 9 afCttElif 4 0 9 c 0f f(:#^*^lDb5©T, $ 

14 o 9 a <db2 te&zmmm&\ztt znTftjfo<D&m& iz-? z>(d 

|g«jlElS§4 1 1 tt, 114 0 9 b©»fC^*SLTffi»[iBS-r-5flt^tClSe>-r, 

01 K^LfcK»[U&3 0 4©J;^tC, lO©«»HJ|&Tt>oTliafc©««4 0 
9 b*«W-r*«j«KLTfc«fcn. 

02 5ttnJt55-4 0 9©3e>fCfl6©«^«|*^-r«IS««0T*S. 

^^!i<Dpr^s^-(j. mm 4 o 9 a^ti4 0 9 b (d^izik-wz nz>j£mm=F& 
iM^f^©ffim^#tt^^o«^T:-f^e.nAc2^©ffim*T4 0 9 c & 4 0 9 c • 

TiUc^ntl^. rafc*, Et*f 4 0 9 ct 4 0 9 c' J&<!*SS«tt*giiT' 

4 0 9 ct 4 0 9 c' tt*£E35*Bll]QStl-5<!:jS»^|pJf3#*6fS©-C. IR409 
a &&te2HZ>1j&. m 2 2 \Zm Lfc 1 S1fig©«^ct 0 fcftl < 0 , jg^WK 

5 5 - ^ ffi © 7£ £ # < X -5 £ £ T # -5 <h H -5 ftj £ #« & 5 . 

Ellf4 0 9 c, 4 0 9 c' K ffl ^5 U n £ b T \t , #J *. «^ ? > M A* «J O 

a , □ >> -> x jvm. . * a , fie, u > si — * * * u ^ a (kdp) , u > bi — 
7K^y> ; &n^A ( a d p ) , — u ^-^ A^©ffi««5», w\mm.<D&i&& 



57 



ffc, mVonv&M,, PbZ rO s tPbT i O 3 0BS#©E«t7S->f 7. — 

7 v u t* - (pvdf) m<D^mf±m^m. ±e«*©aiii«#*a** 

fcf. ±ae«^«»J»C*3^T»lK4 0 9 a CD ^ « * jl « \Z U $ -fr -5 £ <>: pJflgT* 

ffllf 4 0 9 c, 409c' OWWiUTtt, # 1 J k * > , 
> =f A , 7i"J;H7^hV-, PZT, PLZT, 77ft f - Ur> (P 

VDF) m<DmftTELn,fc. y7>ftk'-'Jf>*I^*, t'l'Jf>7J^7 
-f Hi h U 7 ;i/ :t n X 3 1 U > (9 * tt £ #: # 7^m^b n <S> <, 

ft:*, 02 2S^12 6l:*t)ttif4O9cl;, flliui. T^'j;Px^^ 
h^-, >/Un>iAf0«M«ft*fflH5*^l:B, l lilOEiif 4 0 
9 c £ SU © £ « 4 0 9 c - 1 ill^^4 0 9 c - 2 ££fl£D-&*Di±/t2JH#i£ 

02 6«pj^5^-4 o 9 © $ ib izmcoffif&m&^-rmi&m-vfo z> 0 *mmm 

<D pJ m. 5 9 — « , J± m * ^ 4 0 9 c i* IB 4 0 9 aill 4 0 9 dt^=fcDS5f# 
114 0 9 aii!4 0 9 d t <D R| K W fi 4 1 4»C<fc9{|Hlfll3ns|g 
I)!)tgSS4 2 5 a $^LTlJE^E(]J]p$n5J:5 £ fc: o T *5 0 , 3 6 £ £ tl £ «J5U 
tC, £ # 4 2 3±KiBtte>ft£«ffi4 0 9 bKt>SIJ*gK4 1 4 IC =k D $'J *SP $ 
n^|g»j[HlS§4 2 5 b$^lTtffi#BJllD$tl5«t5(;i)i!t$nT^5. b # 

•3 t , # «* j« ait ta , mm 4 o 9 a it mm 4 o 9 d <»: © ra HI lin s n * « £E <h * 

14.0 9 blcWJn3ft5*JEK »c<fcD= S»c3EJ^$n^, ±e2H 

M09K^Lfcfan©t>®«fcOt>«fc9^<©£jg/t^ — > "5J g| T & 0 , O , j£ 
gtt j£ £ ^ 5 f'J » * o 

114 0 9 a, 114 0 9 df B l0iffi©?vf^$f Atltf, ill^ 7 - £ ft ® (C 
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ti4 o 9 b<D£o\zmfk<Dmmfrt>ffif&2tiTba:^ a z.<Dm^zm 2 6 tc ^ 

02 7 « pJ 5 7 - 4 0 9 ©S6l:ffiOi)*«*St|[*ai?*«.- # #t file #J 

©T, 4 2 3 <Dfam&ffi±\Zit*J\mE 4 2 6 d« , Iffi±l:lif ft-> U □ 

>X«#U -f 5 KSfj&>&fc«£«4 0 9 e BJfc 3 *1T*S 0 , £K 

4 o 9 e © m. m \z « 7 ;u s — a tg© ^ jg n - k x-ft e. n^c $sig£ 4 0 9 a a*tt^: 

Snt^T. iiia!35- 4 0 9 *iJ«LT^5. I«4 0 9 e ©TICIJIIS© 
•3^ )VA 2 7^B2IS:$tlT*30, 2 7tt-tn-€ r tlffi»|HllS4 2 

85irLTSIgI4 1 4KJg^$ttT^&o L-fc^oT, #-fe>U-— 4 1 5, 
4 1 6, 4 1 7, 4 2 4 *i^«f X-A0fcJ&©I«J!lIgi 3 0 3 ^5®^ 

^i:j:oTSigi4 i 4 iz&^T&& znzK¥&<D^.{tizttjfcistzf%mmm 

4 1 4^6©fcB^jfi^t3j;0. =&IBfttHlg§4 2 8 *6#3'f JM 2 7l:^tlfn 
iiS Unffitfi&lfe-Z tlZ> <h , 7* Ai&5 4 2 6 <>: © RUC »< fiIAt#3 -f ;U 4 
2 7«£§8X«®:*£n> S« 4 0 9 eR^»StlT«it5ll4 0 9 a 

£ © t§ , a- n ;p 4 2 7 ijfnfnsfj:5i©i^j!Sti^;i-5:tt, 

Sfc, 2 7lillTt>ck^L, *^154 2 6 5Sl4 0 9 e 

ft IS b n 4 2 7 £ 4 2 3 © ft ffi j£ iS fl( £ K 5 <fc 5 £ L T t> «fc V> . 

* fc , 3<JH2 7aijy^77^-f©fST^5ii< > £ 6 K , □^JH 

ft $ □ -r ;p 4 2 8 • tr % z. t\z£ k> . I«4 0 9 estfii4 0 9 ai; 

HfM©^^*-^-AScfc^tC-r<5^<hfeT^-5o I; , 3<;P 4 2 7ttlfflTt>«fc 
^ L. ^necn-f Jl/4 2 7 l:tt?$Itt# e tr)^'5t-L^}fALTfeJ;^. 

02 0 9©S6>KA&©ftj£0!l*7K-r«Elll80T*-5. *lt«J 

©pJ^5^-T«, mm. 4 0 9 e tttt«S©»*te#T«s 0 , SltitL 
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T0ii 4 0 9 attTJPS-^A^i^ftoTHS. £ CD J!§ . ||4 0 9 affl 
\Z n -f ;P £ ^ 13 < T *> , a # ct o Tl£$i 4 0 9 al«5t§:«h^Tf5 

3- \Z » & f tl tf , H'f;U 4 2 7fCginsm8iE©^|fi]*^A53:<!:*«T'§r, S « 4 
0 9 eSM!4 0 9 aWitt^gSCf x.5Ct#Tt§. H13 0 « # fll fig 0!l 
K 43 tf £ n -r ;P 4 2 7 CD — IB B #J £ ^ L , 03 ltt3<;i/4 2 7 ©i©EIMS 

slt^s^. ^ne>(DiaK«, m 2 7 \z*Lrzffi&m \z bmm-?z> z. 

Z 0 ft *5 , B3 2li3'f JH 2 7©fiB*03 lCiLfci^CftWttilfci 
^Cltl>7k^IS4 2 6 ©-EI«*SLT^*. 0 3 2 fC^-f «fc 3 K , # tfc 
0*^iE4 2 6 *ft»ttCilTntf, 0 2 7 K L Jfc^T , «S8> 

* 4 0 9 e Bl Of iSHR 4 0 9 a tC # X & d <h T # -5 . £ , dcDct^ 
t;iiM*^fflt^THS4 0 9 e RZtmm 4 0 9 a£3£jgSl3:a«-& (02 7S 
0 2 9 CDlifi£0iJ) fi, #«fi*«rffl ^fc«^<t 0 fciS«EETKi&T#* t ^ -5 

03 3 §g CD 3 <=> Cfi&OgSjgfcncfcS, 7t^gm(C3SfflpJBg^pf^57- 

409^1 ^fciiii. 0a A#«*&«ag©x>>*;p# * x^-tjvfamm. m 
=f 1*3 & m. , /ty3>if-;?j^^7, PDAfflfy^j^/7f icfflt^ns 

SHft » © *E IS « (fc B T? & S. pjf5 7-4 0 9 t, U>X 

9 0 2 i, @#:^imm r f4 0 8 <h, .$1 ft $ 1 0 3<»:T — h 1 0 4 
^MLTl^. **ifi^©18»rL — h 1 0 4 -C tt , I//X1 0 2 zm-Dtzm 
#**S©fttepJg57-4 0 9 Tm7t$n,@«:ii#m^4 0 8 ©±IC|git§. 
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(Dmm & t isT-f^x <d mm wc z> z tfrx- % & o &tz. pj^s^-4 

ft*3, I3 3TH, ffrJfP^ 1 0 3 £ 3 < ^fc h 5 >X © # EE IhI £ tf 

fcffimm^- 4 0 8 pj^5 7 - 4 0 9 © ^ ,6 IE MS * ^fb £ •& O 

0 3 4ttmSS57-©iS6l:ffifl5iJilE«*Sl/. V-f^D#>yi 8 0 
1 6 1 £r fcti L Atl b , 3£ i# # 1 8 9 aO±«fc5S^fcJI!l"C^*dcStl*57-®* 

# < ^ 12 $ -a- z z. t & pj m \z & s t n -5 ^ u ? b nfi $> % . m + , nssj^^ 

1 8 9 a l*]©SiE#: 1 6 lOi*, 7^^D|>yi 8 0 <h £ t> \Z WW? Z> U M & 
IT^O, d © 131 g 1 6 8 tV^f^ P#>7"1 8 Ote > Rl 8 9 © ^ Jfc £ ftHj 

^1 8 0S, #JAt£, ■?<^nTyXDSfjTf^f)tlfc/M©*>^T 1 
& -5 - 

03 5 « El 3 4(C^b/fx'-f^n#>yi 8 O©«j£0!|£^-rttl&EIT&<5. 
*i(SMOV<^D*>yi 8 Otlt IBIbK 1 8 1 H^il*, JE«3&£S?© 
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3 5 «K 1 8 2, 1 8 3 «iiTfeSo Sfc, LfcSt©Ii« 1 8 1 

JilTl^, iSIfr^S 1 8 1 © Jg Wl \Z 2^0# 1 84, 1 8 5 tfi PB ffl L , 

El 3 4 T* L£ pJ£5 7-188 T* « , S W ® * fll f 5 lift 1 8 9 1 6 

1 (DmiZfLsCTWthlzmM-tZ Z. it, "It57-tHIlSt5. Mill 

£fc, SWiS$«fi£-r§Il4 0 9 aXMl 8 9 fi, 4 2 3 * S VWJ 

£ J# # 1 8 9 a^t'(Dli^«g|5^®±gK^£cD^BL7 l c £V^^^5S^T43<t, 
pJf$7"0SltlOitt^f#!t§TlStl.S^t;, i¥ffiiLT^5^t 
ifi t # f 'J T * -5 . 

£ £ iicfc 0 , iitjfB k >X&3 U >X#£ft«i;£|R]K:X- 5 > ^ L fc < 

U>X 5 1 1 « > gl 1 , %2®ItLTOI/>X® 5 0 8 a, 5 0 8 b £ W T 
«»l©l/>X512at.«3, |4©ffitLTCI/>XS 5 0 9 a, 50 
9 b Sr WT -am 2 ©|/>X5 1 2 bi,:tlf. 513a, 
5 1 3b£:frLTi8!ttfciS#^a-«fflciflJB5 1 4 tTlU Sn^S 3 ©1/ > 
X512ct*tl/, A fct t£ £ ffl 1 , HI 3 , |2©I/>X512a, 512c, 
5 1 2 b^lT)Rt$-&5^<Dlr^2)o mWMM 5 1 3 a, 5 1 3btt. X< 
v9- 5 1 5^iMTxSfi5 1 6{C^^LT,i^7>^^^jg^jl5 1 4 11^ 
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2 n D ^ A / 5 — (21) 

fT5. T ft *3 H. 5 1 7 (D*£2tt. 2nmgg«±Tfe^©l! 1 

¥ iSJ CD Ift fl D <£> T Bg M > 2nmJ^±<h^^c * fc , D O ± Eg fil te, nj ^ & ,6 

u > x 5 i l^^itt^rini^^^siis^^^a^sss i 4oi¥$ t tc & & # 

itJ:0.il»ft^5 1 8 W^#ffiT7t^l{abT^^^^m^ H H H Ji 5 1 4 

■st & & * v > x a* « ^ 6 n s 7^ # is & «k o t « ft m m £ m m l & ^ * *> 

C 0$cJ|#^ 5 1 70JB»f^flfR^tt, H3 7.C*tJ:5a:»«t)a:0. 
n o x = n o y = n 0 ••• (22) 

T&3o fcfc'L, nJif^KDBJT^^il, n 0 x £ «fc n oy tt, 

:;t', ii36{r^-rj;^{w. x-r-y^5 i 5 £ * ? . -r^^-feflj^^^* 

m H M 5 1 4 fc « # * L ft « SI T tt , % H # =f- 5 1 7 Ip] £: |rJ 

# <D 3t ^ k > X t U Z> . 31 tl IZ M b , m 3 8 d^cT «fc 5 {d, 7. -f y ^ 5 1 5 £ 

^-><t LTii^f^ii^i 5 i 4 iz&mnE.&wm-t z t * m&ftf- s 1 7 

iz ss [ri -r s (d -e , ja#f**«e<^o, mffijj<Dm^u>xiits.2>. 

isa-^#fft«cHiJi5 1 4f'ensn-rs«j±«> n 3 9 fc^-tct 
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5 1 7 \Z V >X 5 1 1 (D ^ lib £ ¥ fir £ ft -5 «fc 

(n ox +n oy +n z )/3 = n LC ' ••• (23) 

£ft3o ±12 (22) aS^fifc 0 £ # W¥^lJa#T^ n LC tt, n z £g#^ 

^CDIS^T^ n eiSlT. 

(2n 0 +n e )/3 = n LC ■•■ (24) 

t # a 6 n s . ^w£^. iS^f»si B B B i5 i 4©aj)?$n A a, iSsa-^-t 

1 8 ^m^-T S3l#^<£>JE#r^£ n H £ L, I^T^i« B B B l 5 1 4 <D#: 
miZ&sb&Wightt'f- 5 1 7<Z>#fl*(B*J^£f f tfit, V y 5 7, V x. )V • # 
— h (D m lij cfc 0 . 

n A = f f • n L c ' + ( 1 - f f ) n P - (25) 

Isfztf-oT, m 3 9II^t«J:^II, I//X5 1 2 a :fc «fc 5 1 2 b (D fa fi'J <D 

mmf , a , 

l/f, = (n A -l) (1/R,-1/R 2 ) -(26) 
T # A 6 n * o ft & , R^i^Rjtt, ffl ^ 0 £ fig IZ $> Z> t # , IE b. 

T-5o U>X5 1 2 a:fc«ktf 5 1 2 b <7)n#J © ® C J: £ ffl V* T V> 

i^f ^iiB^i 5 1 4©*l:i4I/>7:5 1 2 dO^jSilB^. 

(26) e>n-g>o 

(n ox + n oy )/2 = n 0 ' - (27) 

ttntf. 0 3 8 t^fc^^^f^iiBiis 1 4 k^eesepjo 

L SI T? © , l^f^tiii5 14©ajfr$n B H, 

n B = f f • n 0 ' + ( 1 - f f ) n P - (28) 
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T4Ae.n5©T, cwi^wii^T^i^^is 1 4 <d&iz£2> u > x 5 1 
2 c <DM&mm f 2 u, 

l/f 2 = (n„-l) (1/R,-1/R 2 ) -(29) 

-e-^Abn^o ss^^^m^as 5 1 4 t, m 3 8 iz^-rvtmiz&tfz 

*ffi=t 0 &teO«EE*I?flnT*»^<&ttj&ie*ttt, (26)j£T#*_ Sn*ftj£8E 
If ,t, (29) ST#A5n5i^K»f 2 t©ISlOitft5. 

Jiffi (26)* J:tM29) 5, SSa-^aiRiKaH 5 1 4 Hi £ ©SSft: 

I (f 2 -f 1 )/f 2 | = | (n B -n A )/(n A -l) I -(30) 
T # X 6 n 3 c Uc^ot, Iffl^t$^A^<t5i:B, | n B -n A U 

n„-n A =ff(n 0 '-n LC ') - (31) 

T?**a><5, |n 0 '-n LC ' | < tnH jg-ft**:*:* < t Z> Z £ ifi 

T*#5„ m m W H « , n B , 1 . 3~2g|Tfe5^^ 
0. 0 1 £ I n 0 ' - n LC * 1^10 - (32) 

tttltf. ff = 0. 5©tt, i^f»SI H e H l5 1 4CJ;5I*iiggi& > 
0 . 5 % ± m X 2> Z £ *t T # -5 GO T . *J * 6*) & g M A V > X £ ft -5 E t ifi 
T^5 0 |n 0 '-n LC ' | tt, McAttVtOfNIBft* 6 , 

& . ± IS (21) & <D ± IS fit <D m M \Z *d T m W T Z> . r Sol ar Energy 
Materials and Solar Cellsj 31 #, Wilson and Eck, 1993, Eleevier Science 
Publishers B. v. ff <D i§ 197 — 214 H , r Transmi ss ion variation using 
scattering/transparent switching films J lz\%. m, jfr=f- ft ffcjg H (D ~k # $ 

206 0 6l:li. I^f^tli^fgjrtl, t = 3 0 0 /z f f = 
0. 5. n P =1. 45, n L c = 1 . 585. A = 5 0 0 nmtt^tt, 
i§ iB *s r « , illiT. r = 5 n m (D = A/ 50, D • t = A • 6 m m ( 

L , D^iOEACffittnm, £A T 111 C ) ) (D<h#r = 9 0%£teD, r 
= 2 5nm (D = A/1 0) Ctt r ^5 0%l:45: tjJ^Snt^S. 
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Z ZT. MZ.it, t = 1 5 0 jumWl^^itLT^St, it >P r t (D 
m#lll»T&ffc-r5£<Kj£LT, t = 1 5 0Mm©^^C7)^ii^T^1t^LT 
r = 25nm (D = A/1 0, D • t = A • 1 5 u m) 0ift = 7 
1 % i: 34 -5 o * , t = 7 5 /xmWi^B, l^iC r = 2 5nm(D = A/ 
10, D • t = A • 7. 5 w m ) Ot^ t = 8 0^t&5. 

D • t ^ A • 1 5 At m — (33) 

T? 35 n . rtt7 0X~8 0Xa±ii4?). 1/ >X t lT + ^iffl C/j;^. L 
tztf^>T. WZ.it* t = 7 5 M m © « £ « , D^A/5T, + # & 3 ifi * # 

A ^fRStltJf 5 1 4 O^iasPtt, n p©«j&* n LC ' OMCifi^S 
ffi<6:«. - > n 0 * tnpt^iasil^Si:. A # T # fR WL £1 Jf 5 
1 4<BjgiS3*Stt!Kfc*. Ill 3 6 ^ L £ #c M <h HI 3 8fc5*Lfc#t8£T, ¥ 

n P = ( n 0 ' + n LC ') / 2 ■-• (34) 

£ d 1? . "51 M M & V > X 5 1 1 it , U^XtLTfffltSfeCT'fe^^f.. 
H3 60^lTfe. 03 8 0«ffiTfc. m \t (3 « IrI C T* , ^Oi^i^S 
^(Dfctbizit, mft^-£)l 5 l 8 §l^fot}f4*J;«^»f 

5 i 7 0 # & id m m ifi $> z> ifi , ^fflwca, 

n 0 '^n P ^n LC ' ••• (35) 

±IB (34) SSKfitntf. ±iB (33) iU3. £ 6> Kmfc S n, 
D • t ^ A • 6 0 ix m ••• (36) 

t $> n it $k ^z t iz is. z> o & if & <=> , 7 w * ;kb s «• i'j <t n it . k m m it a 
tJr3£M<B 2 §mc:jt0»j-rsa>-e, mtt^-tji 5 i 8 sr^i^-rsiis^^tftES^T 

rt> £ T & -5 o 
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± « , n 0 ' = 1 . 45. n L c ' =1. 5 8 5 ©I^TJo fztf , <fc 0 - 

D • t ^ A • 1 5 m m • ( 1 . 5 8 5 - 1. 4 5 ) 2 / ( n u - n v ) 2 ••• (37) 
T? & ft tf «fc lr> . 7c L . ( n u - n ) 2 « . ( n L c ' - n ) 2 t ( n 0 ' - n ,. ) 

bj^jh^ u >x 5 i i &mm^it&±& < izit. f f (omufi 

0. l^f fSO. 999 ••• (38) 

fTZo f f«, /hSHS£rttl^±t5®T, ±ffi(37)3ttt, (ftL 

< tt. 

4X 10" 6 C w m] 2 ^ D • t ^ A • 45 m m • ( 1. 585 - 1. 45) 7 ( n u - n P ) 2 - (39) 
tti. & 43 , t ©Tffiitt. 03 6*^W6^S.J:ai:, t=Dt, D , 
±iLfcJ:3f:2 nmK±T^5©T\ D • t © T PE M H , (2X1 0 ~ 3 £t m ) 
2 , tftt^4xio- 6 (jtim) 2 <h & S » 

^7'J-8 /hil^ot < £ J P5]#IE#, 1994, mmWm^ftOlW, 5 8IC 
fet^nxt^ D 1 0nm~5nmi0^tH|^Tft5. £ 7c , 

D # 5 0 OASfiAit, ftOfRSLte&M^WtfcO, SS^^IiJU 5 1 8 

f oTJS^tSWT, D « . ^ m &) iZ it , 

7nm^D^500A ••• (40) 

I4 0H. 1213 9 K^T pJ^ii^ V >X 5 1 1$. (7) HJg © MM \Z 

5 2 1 <h»«^£©Hf::JHV>fcilfftft¥^ 

u©at^^ii:i3^TH, «g# (m^-tt-f) 80521, Rj^gi * 

l/>X5 1 l:fcJ:tfU>X5 2 2£frLT,0J*tfCCD«fcD&5@#JS»3|S 

f 5 2 3 1l!^|!^5„ 75:43. I40TIJ, m&ft^<Dm^&mmi,T3bz> a 
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z. cd j: o izm&z nfznmyt¥&iz& mi. ^i^mm^ 5 1 9 \z& 0 oi&m 

«ijSu>X5 1 1 <DM&mm&&z.2> -z £ <£ o **s$em&u > x 5 1 1 & ^ 
# u >x 5 2 2$^ij^i:ii$t§cia<, &Hi3£a> e> 6 0 0 

121 4 1BS3 9 ^ u rj & ^ * u > x t iw] *$ k , * 5g <d m m <d m m iz & 

mmyt¥%<Dm&mm & Bimiz-rz & ? izm n e>n& «r 

# IPI l£ <B ^ £ & 111 8t^£ 3* 3|S ^ 5 3 1 « , ¥fr fc IS 1 , II 2 4) ® 5 3 2 a, 

5 3 2 bstt5ii©i^iffi5 3 2 t.yt<Dm&-*-y-<Dm&2&m? 
zmmmm&vtto v > ? m&l izm 3 <om s 3 3 a a 

4 (DM 5 3 3 b£*r-t*m2<Dig9i*1R5 3 3 i^tUAIt*^il , 
f|2c7)jSM4&5 3 2, 5 3 3£igTi±iM£-tt<5 : bc7)T;fe£o il, %2 (D'M 

w mm 5 3 2 , 5 3 3 m c « . 13 6 ^ l & m&m \z & ^ x m w l fc © <t pi 

tl(3. j£9J«« 5 1 3 a, 5 1 3 b Zft IsTmft^ttmm^am 5 1 4 SrKtt, 
!BJ!ii5 1 3 a, 5 1 3b^X^'yf 5 1 5 5iT^fitl5 1 6 fC L 
X, ii;#^P#^$t!IJf5 1 4 {3 3^^«ffi^PPJPT^> «k 5 lit?), 

© «fc 5 fcttritKI* V>X. WSE^^HUf^^*^ 5 3 l^A#t1--57 l 6^tt. 
^301 5 3 3 a»^f Hyf ^Pil« m^lStt^t, 
p s i n d = m A •••(41) 

zmtz-rnm. e rzwmfaz nxmm s nz> 0 &rz. mmz&h . mmmms 3 

»lfr n 3 3 £ L . k £MUc<hT£ 

h (n A -n 33 ) = mA •••(42) 
h ( n B - n 3 3 ) = k A ••• (43) 

£ m tz it \t , &SATHI*f^^**l 0 0 % £ & 0 , 7 kTWlt^KitS I 

<h a« x fr § o 

£ IT. -kta (42)3£*3«fctf (43) ^(DM22(D||^3}<i6?> 
h ( n A - n K ) = (m - k ) A ••• (44) 

£ n £ o U & # o X . 0»J A «\ A = 5 0 0 n m , n A = 1 . 5 5, n B = 
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1 . 5 £ T Z> £ . 

0. 05h=(m-k)-500nm 
t fc 0 , m = 1 , k = 0 £T 2> £. 
h=10000nm=10£im 

i«lS 5 3 3<D|Jff$n 33 [J 1 ±12 (42) it^ £ , n 33 
= 1 . 5 ~C$>tl ««kH. nj£& ,&[U#t K^mi- 5 3 1 <D 22 tfM;: & -5> 

ftftyfpSlOMmitSt, 0 = 2. 8 7° <h^f9> Ft>A*-^*10 

c o =t o \zmj&-z ntz m&m timmyt^m? 5 3 uj.i^f^^iiis 

14^©^lJD«EE<D^>-^7T-^i&;B^;b3cDT. #1 A «\ U>X^(D^t 

fc*, £©*tt5JB)Bfc*3<r>T, ±IS (42) ~ (44) 3Sffl±, 

0. 7mA^h (n A -n 33 ) £1. 4mA •••(45) 

0. 7kA^h (n„-n 33 ) ^1. 4kA ■••(46) 

0. 7 (m-k) A^h (n A -n B ) ^1. 4 (m-k) A •••(47) 

1/ > X 5 5 1 , l/>X 5 5 2 43 ct 5 5 3 £ , Xtf)|*)ffi±{;:^-n 
fnSl«l5 13a, 5 1 3 b^^LTI^t&l(S]i 5 3 9 a, 5 3 9 bi, 

ci n e. sh [6] igi m km # tz y < x h * v t- ^ ^sus 5 4 t&ji vxmf& 

^tltfeO, ^©Iill5 1 3 a, 5 1 3 b£pJ£JgJJi8g5 1 9 £ M T 5£ »ft 
li5 1 6i:gllT,7^7 ht^^^C y 5 5 4 fcX»£*EE £ WbU 

}±&m<-?Z> £ % WtMstt^ 5 5 5 \t , l2|4 3(3^Tctof3. *^thDh'^ 

r ft t & o , ia 4 2 t3 ^ t si jn « EE x h^vf^ y z wmcDm&iz 
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::t?J4 2i;st7^x h^v^^r >y ^tf inc & -5 f& B a H # ^ 5 5 5 « 

Hi sse tr v ^ p a <d & s a »c it ^ t pi c s & a> + # £ < *■ <s & s a< & s <d 

2 n P ^ 2 A / 3 ••• (48) 

&»fcSfclr>£, nJSgjUj&U >X5 5 1 « fig ft # fa J: o Tfl j& RE JR 0 £ ;& £ 

0 4 4 (a) tt*5fiW©**fi©»»fc^^*3t^S«fcffl H53t¥*l:SI *J 
i^nlll^'/UXAC-ifigW^^tit^S. CCiJii^yU XA 5 6 
1 « , 1 , If! 2 CD ffi 5 6 2 a, 5 6 2 b SttiAWfllCS 1 5 
62t, & 3 , ^401 5 6 3 a, 5 6 3 b Stt5tlil*ffiO¥fT¥KiK©® 
2CDjgH^S1S5 6 3 i:^W-rS„ AMJCi^lS 5 6 2 ffiftl ( fil 2 CD ® ) 

5 6 2 b « . 7 * \z Mf& L , ^ © S ^ S « 5 6 2 £ ft flJ 0 ii BJ 5 

6 3t0BC, El 3 6 ^ L fc tH l&M & is T ffi W L fz <D L (WJ m \Z , ii HJi fi 
5 1 3 a, 5 1 3b^^LTl»f»fliil5 1 4 ^SttS. &H£«ffi 5 1 
3a, 5 1 3 btt, njf ffilai§5 1 9 ^iT^Slfi 5 1 6 & L . d til: 

^ K> M^f-^mm^m 5 1 4 k£»£*ee& bijoux, nr^is^yu xa 5 6 1 

2rjii§-f Z>yt<Dmft&MW?Z><i: 5 IZT Z> „ &*3, 044(a) II^ti^fiJT 
, it W X « 5 6 2 0) ft ffi 5 6 2 b * 7 U * # IZ B & L , &\ 7L \* , El 4 
4 (b) tc^Ti -5 ^hj^^5 6 2 & J;y: 5 6 3<z>ft®£fB*fWt;HB&$-& 
fci^iS&tt5IS©^UXAtt(ii^t§uit)irt, & 3 ^ « El 4 1 td 

^vfcm&mcD&o umm&j-*fc\zK$L-? z> z t^Tt ^.mm^^mizm^. 

TZm^lZU, ±BB© (41) 5$ ~ (47)^^^ilI*TliS5. 

CCDJ; 5 S5 £ ft & nj & in y D XA 5 6 1«, 0BAtf, T V # ^ ^, ^ 

HSiffliLTfil:ffl^SIti5T#5. £ © if nJIfift^'JXA5 6 
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fa-h$-t**fcJ&f::«, 2 nJ^ig^^U XA 5 6 l<£fii|p];5|6j£gfeS-erT, 

.t^icfiatsro^asuii. & & , bi 4 4 & =fc u m 4 5 \z ^ r w $c m -c « . 

|lI46«*^B^(D^MW^^(I^^^7t^^M(Z)^^^(D4 5 T-.-5I^57- 

4 0 9CD#t>D(3fflV^nJ^^^5^-, ft "5 , nJg£l;£U>X 

*i)«i»nI^I*S 7- 5 6 5 «, |g 1 , |2tDffl5 6 6 a, 5 6 6 b$ 
tt§^l©lB^S« 5 6 6 ms , I40I 5 6 7 a, 5 6 7 b^tt§ 
5 6 7 tSWt5. 8£ 1 (D jg 5 6 6 \$ , ¥ « 4* £ « 1/ 

>Xttl:iSlilT, l*J ® (^20ffl) 5 6 6 bf£jgiE«ffi5 1 3 a £ f £ . |g 
2 © jg Ijli g 1R 5 6 7 . ft ffi ( 3 CD M ) 5 6 7 aSrMffittKJ&jSLT, m<W 
®±K:£ttfl£ 5 6 8 £ fig L , $ <=> f' Z<D&mm 5 6 8 _h K & IJH * ffi 5 1 3 b £ 
& o ilt!5 1 3 a , 5 1 3 b N « , 13 6fc^bifc*|j*0!|K43HT 
RULfcCtH*!:, I^f^S!$il5 1 4 £*lSi89§*«5 1 3 

a, 5 1 3b^X^7f5 1 543«fctfnjgjgiftgg5 1 9^It5i^tg5 1 6 

tc^gg it, mft^ftmrnghm 5 1 4 \z3zmni±&WM-r z> =t ? tz-r 3„ ft*. 

El 4 6 T , S^^f 0|S$fiSlX*^ o 

£ CD J; 5 ft #1 fi5Uc £ n «\ jgiJHgtR 5 6 6 ffi*> 6. A»T5^«IJ> SltR5 
6 8\Z£K)MftTftmm&m 5 1 4SJfOIt*Kta5fl)T,K» : F»«[« 

5 1 4 (Dftmz 2®^fzi*% z & t&iz.mftj-ttmm^m 5 1 

4^©EPflnmjE*&AS;L£K:J:rK JR CD * ft g £ g A * :t*»T*4. 
£CDi§£. iir«IjftS7- 5 6 5 KAW Ufc^H«, ^»f»ai B H H !5 1 4 

m<D&&&mm\zm^2> z. ttf-cz ft * . mm mm 5 6 6 $ « 5 6 .7 <d 

rtffiSr. 04 lt'^Lfc^^^JcTDj;^ ft [el #t fe^WlZ LT, fl5#^#fSifc£l,Ji 

5 1 4<DJ9££}H<-f3££fcT#£o :©±5ctntf, tta3££J:9*i>ft 
< T # -5 5pJ *t & -5 o 
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±oTfc«k^.a±i:Rifll/tR^f»«*SB«l«T?»3i<i#i:jlr^t)fl) 
feJfeSCT*, f®«^IJU>X5 1 2 a, 5 1 2b©-^> BJ? S « 5 3 2, 
l/>X5 3 8. I/>X5 5 2, 5 5 3 0-J, II 4 4 (a) W $t #ij £> S ji 
8J9II 5 6 3, 04 4(b)©«|j5jc«a|C43ttSa^Sffi5 6 2, 5 6 3 ©-^, 
jg9!£IR 5 6 6, 5 6 7 0-*ttft<Tt)<tli. 

J^_h. 0 3 6 6 0 4 6 ODIlJWejfi^fcJ: "5 ft. (K » <D JS *t * ri^tf -5 

04 7 &pj^ii,6u>x i 4 mswonmoMmizfrfrzyt^mmo* 

X'. «j**f4O8CWK)l^fcjl«^f*0-ilS««l*it0T*5. 
7t^^«ii#rL - <y h 1 4 1 ilTffl^S^i^Tf 5. *««0»Jt?tt, 1/ >X 
1 0 2iBlfIIU>Xl 4 Oit, »{fcU>X£flSj$UT^5. f LT, ^ © 
ffitft U >Xt &mm^ 4 0 8i:T-Ji#rL-.y h 1 4 1 

U>7T HOtt, jS9JBB» 1 4 2 <h-2*©«ffi 1 4 5 £©ffltefi&EB£nfcJE«tt 

U-ttftS 1 4 4 €:^A/TS^i$.tlTV^-2)o tffH* » 5 H « if U - « #J St 1 4 4 £ 
LTtt. -> U n >^--f )V. #tt^A. ifU-. *ISfflH5:iiJSl?t5, SS9i 
#>ft 1 4 3 ©MSlr^^BJ^® l 4 5 e>*lT*5 0 , i»l 0 3 ' J^LT 

mjE^J!)PA5^iT->ilBj^/Hi 4 3 0Eii«l:ir)Iiiijf 1 4 3 y«J£L, 
l9*l(lljSEl/>Xl4 0©IiEi#«toSJ:5l:ftoTH6. fiEoT. #*§/&#J 

i;ina, fc#£T*>ft#^£^-*-^Tifr^T;i <tft < 7 

ft & , El 4 7 + > 1 4 5 [ili^I, 1 4 6 ttS#^ fc* 5 -> U >y-Tfe5o 
* 1t , jg BJ % g i 4 3 © K £ L T , # U U * > , y U 3 >^A, 7^JJP 
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I7X>7-, PZT, PLZT, 7$ "J 7 y {fc fc* ~ 'J 7 s > (PVDF) 

h -7 - ^ $ ffl n £ pj ^ * U- > X ® <D ^ # & £ ff^ # ^ T # T ct ^ o "SJ ^ ^ * 
& *> , El 4 7 CD ffi f&m \Z & ^ T . pJII^ W >X 1 4 0 «, > 'J > > 1 4 

6 & ia it * a* t> 0 k . m 4 8 k ^ r <=t -5 , ii w i 4 2 k *f u t w-n ts.&m 

\Z U > >fWi<D3imffitt 1 4 7 £a2itt> igBJg^ 1 4 2 tJISM 1 4 7 <h ODSgiH 
^H^Lfc^Mi LTyiJ >y- 1 4 6 £ it Bg L fc m m. \Z ItfciH. 
0 4 8 <7)$!/&#iJ-e«:, 5SBU^1 4 7 iiBqgftf 1 4 2 toraiCtt, 

m i 4 5 p*i tc&n/i $ n^M^st H3i, ^ii«^^ff^ -timte^tt 1 4 s ti 
frntcmfo& z> ^tt-fcf u -^^m 4 4 £ j&tfl-tf $ nxfe 19 , mwvom. 1 4 3 tern 

ES^ltSutCct^T, 4 3A«jE»l/Tfc, 04 9tc^-r=t3tc, 

pJM * >x 1 4 0 £ #: <D #: f i 7« ;b 6 & ^ =t 5 K«-t£/i#K > U >^*- 
146^SC&«. & *3 , 148. El 4 9 4 1 , 1 4 8 f£ ^ M "J & SB M T , # 

04 7st/Bi4 8(c^T^^^j-e«. mfczmizwrn? % tmwmm i 4 3 « 

& > jS BJ tlft 1 4 3 tc , m x \%, 77U^x 7 7 h7-> -> U n > 

ii -T -5 <h ct n . 

^^M&U>X(D2 Z\Zi&<Dffif&Mlzmz,. v ^ n > X l 6 0TS#1 6 1 
£ttSLA*lt, 1/ >XE£^£i*£^'M * U >X 1 6 2<£>«m0Tc&£o 
^D^y^l 6 0«. #<l A , V ^ ^ □ ^ -> > CD & fl* T £ tt SlJ CD 

1 6 4 iWFICRSriTt^. HI 5 0 16 5 1 6 4 ££SHT 
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H tz & <D ft E tfi $> 2> . fit, 0 3 5 T^lfcJ:5a"7-f^n#>yi 8 0S, 
09 A « , 05 0 lZ^Tv]^M&U >X\zm^Z>-?^ ? U#>7 1 6 0 0 <k "5 £ , 

ilS « ffi S K ft £ 4§ t!)* & £ 0 fCl^CB, #Effl0 h7>X, £-§>t^teffi 
* h 7 >X^£ffl HTIM»3R£«|jfc-ra t «fc C0i§^, IiIJ£Ih7>X 

pJt)tfif ©ffi©ij$^-esoT, HE«*m2 o o & m^rzBimm&u>x 2 
o i ©HfB§«^niT-$) s. E«^» 200 icra, mwmm. 1 4 3 t RfttiDttftftf 
fflv^nx^o, EtWfi2 0 oh, ji w ^ e> ^ ^ x « 2 0 2(51 
t<^s„ ft*, i«2 0 2 lea, £f&mm. tit}M^ffli^®^isi^ 0 

#$t«nc*^Tte, 20<DigHJ^^5 9S^LttE5E««fi2 0 0 iZtiU 

7L%z.t T'EEnum 200 l, ei s i ^^-r^M^* v^xaa u >x*i u 

ft*, I« 2 0 2 ©f SSb^t^flttCffiEH^t, ^ , 2 O 0 BJ« 
M5 903*,, 4>ft< i : b-^'0iifficD^:g-$$S«2 0 2 <hmfte>-ttT*<, 
^J^.«, -^©iBJtiS 9SXS 2 0 2J;f]fe/h$<LT*5<i, ME.*®-? 
tzt%\Z, m 5 2 \Z ^ -T =t O \Z , 2 O 0 jg ^ ^ 5 9 ft ft T Z> Ffx £ 015 ft" tz # 

lth >x0^/b ? Kft o , p]ii^i/>xttTiff-r 

d 0 £: tS« 2 0 2tt, «E# 1 6 1 (Dfamtf^ik bft ^=fc 3 Cf ft^©T', 
f#T&S«0-SK#£EEm«f4T«$ii:T, ffill 6 8 S^g t Ufc t 

ft*, 05Ol:*Lfc*««l:t)f 6 3, 16 

0 5 3 \z*%w<Dnm<DB&\zfrfrzyt¥mw<Dyt¥mizmm^mteyt¥<&fti 
vjmyt^m^Foz <=> \zi&<Dmf&m-?$>-D xf£mun^ e> ft -a 2 &0i£« 2 0 0 a, 
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2 o o B&m^fc^&m&i'>x<DmMmi$.mT°&2>o * m g& m <d rj ^ m * u > 

X£«fcntf, *« 2 0 0 Ai 2 0 0 BCD#»©*l6ltt*£(6St5itT, « 

2 0 4l4l/>XfttCiSfl|jgT?ft5. **J5fc«K:*3HT'&, ® © £ flj © iS 
m®5 9 * 4£ 2 0 2«fc9t>/jM£<jej5££ftTV>S. 

* * , H5 l^H5 3®iJiEWC*^T, 1IR 2 0 2. ilfi2 0 0, 2 0 0 A, 
2 0 0 B©Jp$£^i$-KLT, « JE $ Wt if tz £ # © & & © S ■& £ =3 > h P 

f IJ T ft S o 

H 5 4 tt*56 W o * JS © *^ a )t « © 3t ^ * » ffl & «R 

2 0 7 fj . m A. \£ is U □>d , A J ? 3 T^ 1JJH7X ©tSMS 2 0 6 £ ffl 

c © j; 3 \z m m £ n & us & ^ * v > x 2 0 7 « . « a & & ^ <t * \z « , m 5 4 

oT, pfM * k >X£ LTl#t5. foT, *«(3cW© nJ£j£ * U >Xfc«fc 

£A ± S£ EI 4 7-E15 5l:^lfcPlti^U>Xt;*IUTf A^Ott. U 
>X £ LTf^ffit 2> MM <D if? £ H tT, £ L T v> * £ £ 

si 5 6 m<omm<Dj&m\z yt¥mw<Dyt¥%izmm»imteyt¥&& 
^mft^mi-ozzizmoffif&mT'&^T, ? * h * # — ts )v m n & m ^rz pj ^ 

j»£l/>X©*l&*j«BT»S. #*Sifi£0iJ© pJ^Jtfl,6 I' >X 2 1 4fi, jgBj#i4 
#2 0 8, 2 0 9 T7 1 /^>t*>2 1 OiiftttlT^O. 7 V ^ > if > 2 1 OK 
tt, j§BJ3&X^-+t--2 1 1 ^i^S LT^ft^MttStlSek 5 fcfc^THS. 
El 5 6 212, 213 «^n^n«f <C?Jftft**A , , A 2 ©#Jx.«'^^L E D, 
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* m M \Z *3 ^ X , ^ >b$L ft A , CD ^ ^ El 5 7 (a)l:^t b 7 >Xl®7 

v ^ > -t? > a s n s t , t v * y if > 2 i o « , ei 5 7 (b) \z ^ t -> x gy tc 

ft LT#:i^i'>t5. Z\<Dfc®, pff I*U>X2 1 4 ©ftttti < /j: D , O 

2 i o t m m $ n -s t , 7 y ^ >-t? > 2 1 0 u y x m & e> h ^ > 7. m \z mit v x , 
it m & m m -r & 0 n © * , pj & ^ * u > x 2 1 4 © m « « 1* < & 0 , a u > x 
f^ffl^^ip-r^o ^©cfc^KUT, *^^F!i<D^^*^ 2 1 4 « pj^^^ u >x 

tLTf^ffl-r^>„ Sfc, pJfi*U>X2 1 4 1'li, mWW&fc 2 0 8 , 2 0 9 

-(dz zizm<Dffij$m&^?mmmj&mx-&z> 0 *m&wv\t. ^y^)vts^^ 
<D&myt¥m\zm^ t>nz>*><D tisxmw-f z>o & *> , bjss^, 4 1 1 [j^if 
fcViSs&foM Ltcmmmte, 4 1 4(jssgi, 4 1 suist^t-, 416 

?1 ^ -fe > It - , 4 17ttBB«-fe>U--, 4 2 4ttint>t-T*5. 

**tj£0lje>nJ£$7-4 5 t! 4 2 3 T ^ Jf| flj *« £ J# $ *l 7 £ U X 

9 X H7-§Cti^i^ft4«I#|sf4 5 3 <h Psf) £ PS T T # f'J H ffi 4 0 9 b 
£ IS , tS*J^4 5 3 ©±CilC««4 5 2, &M~^mt£&m 4 5 1 S » , 
$5l:^0±lCAIt7l£*Mltt5 7^5-^A^cOtJg0iI^&^5SWl4 

^©ioCisEtlxh, # S'Jmffi 4 09 bJfStfS 4 5 3 £ — &{bLfc*-& 

< & 5 £ (^5 ;* 'J v V tfi $> 2> . 

^»nJigfj:Si4 5 1 it! 4 5 2 ©|Eiaf Tfefi^. £ tz , 05 8 
t K 4 4 9te7fcM<D^lS, fcStittX — A*fffe"5an?*0, pJ ^ 5 9 — 4 5 
«, &4 4 9 *ffflt^'lft:iTSIti4 5 OOf^ff $tt, £ fg « § H 
tt, X-A^t5:t^T^^J:3l:)IIgi4 1 4*^ltifl3niH5. 

^ ^ ^ > gg a u # a # <d j±m w m & m ^ x t> =t v> „ 
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AWic^i^icfi^itt, mm. w m & rzitg> mmm iz? %(D&Bk^o 

sat®® sat a iz m mtjLjj fa t>5ttzm<DM&. m±ytm 

m 5 9AS^05 9BB. #5693©^ffi<7>^tlfc;i&>j&>53fc^gB©ft^fc:ig 

©m^^ 345 -ctt, nmrnm 344 fswsnfcjtu. 3 1 7 t-#t 0 atf 
bti, {sft&isu >x 3 1 8 <Dumm 0 3 1 9 (DiiLmizmmtftemv. mmm<D 

IB 3 2 0 Tiit5:i:^Tf5i^:aoT^5 o {g ft S IB V > X 3 1 8 tf> ^ 

3 2 2iiiigiii'/X3 2 i©fi»got, s «, i&mmmu> 

X 3 1 8 © m m Wt 0 3 1 9J:0fc/hS^ o fg ft til II V > X 3 1 8 \t it m ± -v it A 
«l*l:IbTV>4. l/jJ»l/ft««6, fl£ ft S IS 1/ > X 3 1 8 £ ffl ^fc « £ , 

tt pJ^ 5. 7-4 0 9 5ffl ^fcSSIii 3 2 8 Ttt, 3 1 7 © j&> ;b 0 

nit 5 7-4 0 9 $fflt^uiT-±fB^*^»ftlTl^o & & , ^ « nj ^ 5 5 

- 4 0 9 HTH, «&Rlb£! » -5 V> fiEE*«gft£!© pJ^ 5 5 - & B O flu ^ ^ 

*iliI©SlilIl 3 2 8 K ct ft it , {£ft & IB V > X 3 1 8*ffl^ft«6, 
11 4 0 9 a ©#ttH«Hiatt© 3-7JK£*t«*«i: 3 K*#"r *. «» + 'fr«S© 
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4«S6ft5. i«f&*Mi8ll3 2 l£JBH i!4 0 9 ali?I 

mm3 4 5 <Dm& tmmizmm-cz z>o »«^ues 5-4 0 9 «, &ibu>x© 

TJR3e**fcStt* £ * J: -3 IE Sft IhI 3 0 4 lc J; o Tig 

2 0 1 &ffl^f;i«ii 3 2 9<7)Mfflg$fj$g|-?&3o *£jfifc Jgffi OBtttt 3 2 9 T 
« , % ft: 3 1 4 (D mitm mti ^ U > X 3 3 2i:ioTft^SnTl^l'>X3 3 
4T««3nffl»8 0 3 3 5 ±{:^«*f^5. <B « £ , «§R IS 1^ > X 

3 3 6 &o CftoTHi. iHSMftU>X' 3 3 2 « , 

A - 3 3 7 ^ct0^J0^X.e»tlTfgfg*f^^>X 3 3 8 Ct§:ifeT?5. 

U>X<7)^m{'#oT^T^^^^>X<h^Ml/>X<h©m-&-&t'ckSiRM^\ 

i/>X2 o i©3tn©ijrf^ffl^f a, u >x tmmu > x t&m^^tzw. 
c pj^h*^>X2oi©irm^^a«)^<, pr^^,^ u >x 2 0 1 wmnm 

14 1 4^^bTig«JtHlS§3 4 1 \Z J; 0 IK 1ft £ *l & «fc 3 \zta -d X ^ 2> o 

i5tl/ftil«, HmV>Xt.. i!U>X3 3 4 t, 88l/>X3 3 6 tSII^ 
ttiUSiRf^, &fflptl:Ml/TBlf 1jSU>X2 0 1 £ ^ ft: £ it T Jt il<t; 
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* & . ± »c * ^ x fa . m bs m m <d m & \z -D ^ t m w v tz w , 7^^*^7, 

B 6 2l:iLfciti 3 2 9 Ttt, ft S§ 5 7 - 3 3 9 £ El \Z *3 ^ T M \Z 
MM 2 H Z Z £ I? , T V X * ? 3 4 2 '2> Z. £tf"Cg 2> iZfc? Zo 

Z<D TV*^7©k>X3 4 3 t, lll/>X 3 3 4 i, MftU>Xi<D 

2 0 1 Oct "5 fctt^ttttiasfcft^*^ S*fcSii-T*igfls-r<5 lit, mnmm 

t3^^pj^5^-4 o 9 &m i>Tt> fc^^i^. 

mmmm, gigi, &g9§«flr ft^ma^g, ft 

7j ^5 . □ ^ ^ h CD BS , U > X M ^ 5=-* ^ ^ — BS 1^7*^7, T V \L fi * 9 , 
Mtaiilgg, «^»iHIB»gS, TJA^-y, vtr*/7, mtwcfy 

i^iSOfkk^/7, t y A ^ i 

iry*/, f l/k'*/7, VTR*/7, ft OS f B ii # ^ 9> Si^gOfi?^ 

csssofti t lth. birm. mm. Mmm. 7 7 </t- 

77^>^~. t'a-77^>y-fA^5. 
SSJSBOMtlttt, l^f^7H, ta-77^>y-, f-AVy 
> (7r-tl7°l/^7xT-y a >) , tf^^n^x** — , i& H, ^ o V x £ 
^ — , ilg|5^*Mil^^^^K(head mounted display: 
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rl 

hmd) . pda (M&mmiffi*) . mftmmm&fo *. 

coM^x • tiiSi> 3tfH¥«t©ai[*««. Jt-f v 3 >gl, ft tit IB 

* , s Pfr¥iSlStt^ l JXA«)l^i:tsnst)©ttS. M IK # <D £ it iz it . 

Jt^'JXA, IftpJ^^iJXA. 3t«|Plf^fflOXt)S pj^lal^f^^*^, OiO 
nJ^HOE, 1»J£D O E3S*#tT. nJ £ £ U > X iZ it , ft , 

«RHi^SEftt5J:5&nIfEU>Xfc§tt l bOtt5. "5J ^ ^ 5 - (C « , ^ £ m 
i^Ifttf, iRMM^^fb-T * cfc -5 ft 5 7-, U >XlcHW® 

tz 5 5 - , « CD ^ ^ b ft ^ pJ £ m j& 5 7 - , ft0ib5E«?IiS7-§S: 

^tr few <h-r«.o mtziz. yt^m^-e. yt<D%tt. mm. mmmoytmmftm 

ft#*t tt^'£ft^3St^»Mffi® <bft Zft^m. Tftt)^> ftfii 
»*ij*ff t)ft S («) T»USnTl»«. 
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